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ECONOMICAL TRAIN OPERATION. 


BY G. R. HENDERSON. 








PART II. 





Cost ofr OPERATION. 





It has been indicated in Part I. how the different expenses 
connected with train operation should be grouped and de- 
tailed in order to make a comprehensive study of the economy 
to be derived from various speeds and loads, and it now re- 
mains for us to apply this data to the different schedules so as 
to determine the relative cost of movement. We know at once 
that the profile of a division will greatly affect not only the 
rating of the engine but the cost of transportation, and as 
there may be an unlimited variety of profiles, we must arbi- 
trarily select some specific cases for our investigation. Let 
us first assume an operating division 150 miles in length, the 
profile of which is a uniformly 1 per cent. up grade in the di- 
rection of prevailing traffic. It is true that the engines, and 
perhaps empty cars, must be brought down the hill, but in 
this case little fuel will be used, the speed should undoubtedly 
be as great as safety will permit, depending upon alignment, 
ete., and the trains should be as long as can be handled with- 
out danger. The down hill work is evidently not one requiring 
much study, as the equipment must be brought back, as well 
as the crews, and the longest trains and the highest speeds at 
vhich it is practicable to do this will give us the greatest econ- 
ymy, as well as the quickest return of. the rolling stock to 
profitable use. The up grade work, however, requires a thor- 
ough investigation in order to determine the method of opera- 
tion which will produce the maximum efficiency and the mini- 


AMERICAN ENGINEER AND RAILROAD JOURNAL. 


411 


aum cost, and in order to obtain a complete comparison w: 
will consider the engine so loaded that the best running time 
that it can make is 5, 10, 15, 20 and 25 miles an hour. From 
Fig. 1 (in Part I.) we found that the maximum gross weight 
of train possible at these speeds is 1,600, 1,570, 1,240, 960 and 
750 tons. respectively (the last value is found by caiculation: 
21,000 Ibs. A. T. F. + 28 Ibs. per ton grade and speed resist- 
ance, or 20 + 8, which gives us 750 tons), or 1,450, 1,420, 1,090, 
810 and 600 tons back of the tender, allowing 150 tons for 
weight of engine and tender as we have already assumed. Now 
these latter values, multiplied by the distance, 150 miles, give 
us the ton mileage of each trip, including cars and loading. 
In order to show clearly the results of the calculations in each 
step of the investigation, table A is constructed, by setting 
down first the values already obtained on lines 1, 2, 3 and 4. 

As a certain time is always spent upon side tracks waiting 
for trains, etc., we have allowed 20 per cent. in addition to the 
running time, and line 5 shows the time between terminals, 
while line 6 gives the average speed, including layouts. It 
will be considered that no fuel is used while standing upon 
side tracks, and while this is not strictly true, yet the amount 
is relatively small; and besides, it will be independent of the 
tonnage or the running speed, so that it may be omitted with- 
out sensible error; moreover, it cannot well be estimated. 

The value of “a” can be determined from Fig. 1 as follows: 
At 5 miles an hour and a total train weight of 1,600 tons, we 
find that 700 pounds of coal per mile would be consumed, be- 
cause the point intersected by the 5-mile an hour line and the 
1,600-ton curve is also intersected by the 700-pound per mile 
curve; so for the trip we should have 150 miles X 700 lbs. = 
105,060 lbs. of coal, as set down on lines 7 and 8. In the same 
manner we see that 1,570 tons, gross, at 10 miles an hour will 
require 800 tons per mile; the other quantities are found in 
the same way, completing line 7. At our supposed price of $2 
a ton, the coal for the trip would cost the amounts set down in 
line 9. 

As seen in Part I., the other locomotive supplies were taken 
at 1.5 cents per mile, or for 150 miles, $2.25 for the trip; train 
supplies being considered at the same rate, lines 10 and 11 
both show the same amounts throughout. Thus lines 9, 10 and 
11 correspond to cost items a, b and c, under the general cap- 
tion of “Supplies.” 

Line 12 gives the amount of repair charges (and renewals) 
to the engine for the trip, being based on our derived rate of 
8 cents per 1,000 ton miles, the latter being taken from line 4 
of the table; thus 217.5 thousand ton miles x 8 cents = 
«$17.40. Line 13 shows the same for the cars in the train. 
These two lines 12 and 13 cover cost items d and e of “Re- 
pairs.” 

We must now calculate the cost of service or wages, items 
f, g and h. Commencing with the enginemen (engineer and 
fireman) the combined rate is $7 per 100 miles or less, or 7 
cents a mile if over 100 miles, with overtime at 70 cents an 
hour. For the first schedule the average speed between ter- 
minals is only 4.2 miles an hour, so the men will be entitled to 
36 hours X 70 cents = $25.20, as given in line 14. The second 
schedule is 3 hours (18 — 15 = 3) over the schedule speed al- 
lowance, so the same rate would apply, viz., 70 cents an hour, 
or $12.60 for the trip. On the remaining three schedules, how- 
ever, no overtime is earned, and the rate of 7 cents a mile ap- 
plies, or 150 X 7 = $10.50. 

The pay of the trainmen is worked up in a similar manner, 
allowing for the conductor and two trainmen, or a combined 
rate of 3.45 + 2.3 +-2.3 = 8.05 cents per mile or 80.5 cents per 
hour. The first two schedules will be on the hour basis as be- 
fore, and the last three on the mileage basis, and the cost is 
shown by line 15. 

The roundhouse labor is set down as $2 each trip on line 16, 
in accordance with the decision in Part I. 

Line 17 gives the interest charges at 10 cents an hour, it be- 
ing assumed that a lay-over of 5 hours is necessary each trip, 
for ordinary care of the engine. If the crews need rest, this 
time of idleness would be increased, but it can hardly be less 
than the period stated. By adding 5 hours to the time between 
terminals (line 5) ‘we obtain the period on which to figure the 
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interest. Thus in schedule 1, 36 -+5—=41 hours total per trip 
and turn, and at 10 cents an) hour=$4.10. This corresponds 
to item “i.” 
By summing up lines 9 to 17 inclusive we have the cost of 
the trip, as far as these special and immediately concerned 
charges are affected, as explained in Part I. This has been 
done in line 18. If we now divide the values in line 18 by 
the ton miles made per trip, as given in line 4, we shall ob- 
tain the cost per ton mile, which is reduced in line 19 to the 
rate per 1,000 ton miles as this is a more convenient figure. 
Again if we take the time which is used in making a trip and 
its lay-over of 5 hours, and divide by it the number of hours 
in a month, we obtain the number of trips which could be 
made in this period, and this multiplied by the ton mileage of 
each trip gives the hauling rate in ton miles per month for the 
engine and schedule being considered. Thus for the first ar- 
720 

rangement we have —— X 217.500 = 3,820,000 ton miles per 
41 

month of 30 days, and so for the other values on line 20. Fur- 
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air pump will require a certain amount of steam, but the varia- 
tion will no doubt be negligible as between trains of various 
loading, such as are likely to be assigned to the engine. 
Table B gives the results of these calculations. As the control- 
ling grade is identical with our first case, line 3, the net weight 
of train will be the same as before; also the ton miles, as in 
line 4. The time between terminals is reduced by the higher 
downhill speed; thus for the first schedule the uphill portion 
75 75 
will consume —=—15 hours, and the downhill portion ——3 
5 25 
hours, and allowing 20 per cent. for delays we have (15+ 3) 
xX 1.20 = 21.6. hours. The other values are obtained in the 
same manner, as per line 5. The average speed between ter- 
minals (line 6) is simply 150 divided by the time occupied. 
While the amount of fuel consumed per mile going up hill is 
the same as before, as seen by line 7, the amount for the trip 
will be only one-half as much, as the last half of the run is 
mads without using coal, according to our hypothesis, and as 
seen by line 8. Line 9 is the cost of such fuel and lines 10 to 









































TABLE A. 
a ene Mend, Mtles: HOF NOU... 6... ow ie cag ees cccuecoecece 10 15 20: « 25 
-. memny Of train, gross, tons Of 2,000 Ibs. ........ ccc cccccsee 1,600 1,570 1,240 960 750 
a eee “OE Gein Det, SONS Of B.000 Ibs... . 0... ccc ccccccescves 1,450 1,420 1,190 810 600 
yl: ee ee Or 109 HOOK OF CANTO... ok. ce wee eesecece 217,500 213,000 178,500 121,500 90,000 
5. Time between terminals, including lay-outs....................- ie 36 hrs 18 hrs 12 hrs. rs 7.2hrs 
6. Average speed between terminals, miles per hour................ 4.2 8.3 12.5 16.7 20.8 
eG SUN, ORO AMUN. 3 os ss wic og a 0am. bibiaw cs 60ccceeeenibee 700 800 530 400 300 
er SO ENE ME. 6 5 5 o.00.0.6'0-0 0.00 659 00 000ssssUeaceweee 105,000 120,000 79,500 60,000 45.000 
ee Se es OG ee ee $105.00 $120.00 $79.50 $60.00 $45.00 
10. Locomotive supplies per trip, at 144 cents per mile............. 2.25 2.25 2.25 2.25 2.25 
11. Train supplies per trip, at 1% cents per mile................. 2.25 2.25 2.25 2.25 2.25 
12. Repairs to Locomotives at 8 cents per 1,000 ton miles.......\.. 17.40 17.00 14.30 9.73 7.20 
13. Repairs to cars at 15 cents per 1,000 ton miles................ 32.60 31.90 26.80 18.22 13.50 
ee ey Le SOON, DOF HOMSTWIC.. ccc cc evcectesccsvecwesseceos 25.20 12.60 10.50 10.50 10.50 
gs ee en NNO OOS MOULD. 6.0.0 o's bo cece cd nciyetesecesense 28.98 14.49 12.08 12.08 12.08 
ee ns Si GE Ce BESO, occ ec ees be ccteccseseocevcoee 2.00 2.00 2.00 2.00 2.00 
17. Interest on locomotive and caboose at 10 cents per hour......... 4.10 2.30 1.70 1.40 1.22 
ans ee OE SES, ENORS RO DT 6c i cece ecw escensbece ses $219.78 $204.79 $151.38 $118.43 $96.00 
ee OP 0 SNe SRUEOD TRRMRIOG sc bcc cic cto seens cevseccesence 1.01 .96 -85 .97 1.06 
NOs as ko ko 'o.0.n 5 0.5050 0.5 60.60 cs Cae he slewe 3,820,000 6,670,000 7,560,000 6,250,000 5,300,000 
i Ra, ORE OE RON), COM TRNIOR, cc ccc eee cca sececsescesows eee 48.2 56.4 44.5 49.5 50. 
TABLE B. 

1. Speed, up hill, miles per HOUP........ceceeeeeeeevessesecvcecs 5 10 15 20 25 
2. Speed, down hill, miles per hour..........ceeereeeerseveveccecs 25 25 25 of 25 
3. Weight of train, net, tons of 2,000 Ibs....... Ris Siang bw prea tapaseee aie ere 1,450 1,420 1,190 810 600 
4. Ton miles per trip, back of tender. .... 2. see eee cece ree eeeeeees 217,500 213,000 178,500 121,500 90,000 
5. Time between terminals, including lay-outs...........e.eeeeeees 21.6 hrs 12.6 hrs 9.6 hrs. 8.1 hrs 7.2 hrs 
6. Average speed between terminals, miles per hour.............++. 7.0 11.9 15.6 18.5 20.8 
7. Coal burned up hill, Ibs. per hour.........eeeeseeeeeseescevees 700 800 530 400 300 
8. .Coal burned per trip, IbsS.......cccecercccvcrescncccsccsccccs 52,500 60,000 39,750 30,000 22,500 
9. Cost of coal per trip, at $2 a ton...........6-- ence cece eeeene $52.50 $60.00 $39.75 $30,00 $22.50 
10. Locomotive supplies per trip, at 1144 cents per mile..........-.. 2.25 2.25 2.25 2.25 2.25 
11. Train supplies per trip, at 1%4 cents per mile...... cece eeeeeee 2.25 2.25 2.25 2.25 2.25 
12. Repairs to Locomotives, at 8 cents per 1,000 ton miles........ 17.40 17.00 14.30 9.73 7.20 
13. Repairs to cars at 15 cents per 1,000 ton miles..............-. 32.60 81.90 26.80 18.22 13.50 
14. Pay of enginemen, per schedule.......--.--seeeeeesereeeevers 15.12 10.50 10.50 10.50 10.50 
15. Pay of trainmen, per schedule. ......- se eeeereeesceeeeeecees 17.40 12.08 12.08 12.08 12.08 
16. Roundhouse labor, at $2 a trip......... cece cece ec ecceeeceeens 2.00 2.00 2.00 2.00 2.00 
17. Interest on locomotive and caboose at 10 cents per hour......... 2.66 1.76 1.46 1.31 4.22 
18. Total cost of trip, charges 9 tO 17.......eeeeereeeeereenecece $144.18 $139.74 $111.39 $88.34 $73.50 
19. Cost per 1,000 ton miles hauled.......-+ eee eeeeeereereceeces .66 66 62 X 82 
20. Ton miles hauled per Month........-+-eeeeeeerereesereevccces 5,880,000 8,700,000 8,800,000 6,680,000 5,300,000 
21. Lbs. coal per 100 ton miles......... secre cece rere eens eceeees 24.1 28.2 . 22.3 2 25.0 








ther, if we divide the values of line 8 by those of line 4 ex- 
pressed in hundreds, we obtain the pounds of coal burned per 
100 ton miles, as indicated by line 21. From lines 19, 20 and 21 we 
find that if our engine is loaded so that it can and does make 
a running speed of 15 miles an hour, with delays approximat- 
ing 20 per cent. of the running time, or an average speed be- 
tween terminals of 12% miles an hour, wei will move the 
greatest volume of traffic, will operate at, the lowest rate per 
ton mile for expenses, and will also consume the least amount 
of coal per ton mile hauled. 

Before drawing our conclusions, however, let us examine 
some other profiles and find out how the question of load and 
speed then affects the results. The case which we have just 
studied was that of a continuous rise of 1 per cent. through- 
out the 150-mile division; let us now consider a division of 
the same length, but having a summit in the middle, and a 
continuous grade of 1 per cent. approaching this summit from 
both ends of the division. This will amount to an average 
level, as both ends of the division will of necessity be at the 
same altitude. We will suppose that a speed of 25 miles an 
hour is maintained on the down hill portion, and that no fuel 
is burned while descending. This is not strictly true, as the 





13 inclusive are identical with the previous case, as the train 
miles and ton miles are identical. The wages of the engine 
and train crews will be different in the first schedule, but as 
all the others exceed 10 miles an hour, they will be the same 
as the last schedules of Table A. These are found in lines 
14 and 15. The roundhouse labor, line 16, is identical with the 
previous case. The interest charges (line 17) are at 10 cents 
an hour, the time being 5 hours greater than the time between 
terminals. Lines 18 to 21 show the cost per trip, per 1,000 ton 
miles, coal per 100 ton miles and the rate of monthly movement 
as before. In this case we see that for an up hill speed of 15 
miles an hour we again obtain the minimum rate of coal con- 
sumption and the maximum amount of ton mileage made per 
month; also the lowest cost per ton mile of train handled. 
The latter will run about 75 per cent. of the cost figured for the 
first case, where the grade was a continual rise throughout 
the division, but it must be remembered that we did not fiz- 
ure on any down hill work, as the balance of traffic was con- 
sidered to be in the direction of the up grade. Besides, we ar® 
discussing the relative economy more than the actual cost o! 
operation. 

(To be continued.) 
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POWERFUL PRAIRIE TYPE PASSENGER LOCOMOTIVES. 








¢ 
LAKE SHORE & MICHIGAN SOUTHERN RAILWAY. 





Ten magnificent passenger locomotives from the Brooks 
Works of the American Locomotive Company have just been 
put into service on the Lake Shore & Michigan Southern Rail- 
way. They are the heaviest passenger locomotives ever built, 
and are specially noteworthy because of their power, their 
heavy wheel loads and the wheel arrangement, which indi- 
cates the satisfactory service on this road of the 2—6—2 type. 
The perpetuation of this type ably supports the statements 
made in describing the Burlington engine on page 356 of the 
September number and the argument of Mr. J. Snowden Bell 
on page 386 of the October number. The new design is note- 
worthy also because of the past traditions of this road with 
respect to light locomotives. In this connection it is interest- 
ing to know that to meet the exigencies of present practice it 
has been necessary for the Lake Shore to provide new locomo- 
tive equipment at a very rapid rate. Of its present number of 
locomotives 54.4 per cent. have been put into service within 
five years. This is sufficient reason for adhering to well- 
established practice and for the development of designs which 
involve nothing experimental. These locomotives have been 
illustrated in this journal, and they constitute a series of 
which any railroad may be proud. These designs, both pas- 
senger and freight, are a result of co-operation between the 
officials of the road and the builders to produce powerful, ser- 
viceable and, incidentally, handsome locomotives. The new 
Class K engines are so well-proportioned that they do not 
appear to be large unless another engine is at hand for com- 
parison. 

No effort was made to break records as to size and weight. 
These locomotives were built to do work which now requires 
the Class J engines (AMERICAN ENGINEER, March, 1901, page 
69) to “double head.” For example, train No. 19, the “Lake 
Shore Limited,” between Buffalo and Cleveland, 183 miles, 
often consists of 2 mail cars, 1 dynamo baggage car, 1 buffet 
smoker, 1 dining car and 8 Pullman sleepers; making 13 cars 
and weighing 743 tons back of the tender. The schedule speed 
is 44 miles per hour, including two stops, the time over the 
division being 4 hours 10 minutes. Train No. 43 usually has 
15 cars, weighing 750 tons, making the same distance in the 
same time with four stops. These figures are taken from the 
records. The Class J engines will make the time under the 
most favorable weather conditions, but they are often double- 
headed. To avoid this the new Class K was brought out. 

Comparisons with other typical examples of recent powerful 
passenger locomotives may be made by aid of the accompanying 
table: 

COMPARISON WITH OTHER LARGE PASSENGER LOCOMOTIVES. 
Total Weight 


AMERICAN LocomoTive Company (Brooks Works) Builders. 





ae 


THE HEAVIEST PASSENGER LOCOMOTIVE. 





SIX-COUPLED PASSENGER LOCOMOTIVE 2—6—2 (PRAIRIE) TYPE.—LAKE SHORE & MICHIGAN SOUTHERN RAILWAY. 


Engine Total Total Divided by 
Road. Number. Weight. Heating Heating 
Surface. Surface. 
as ® 8 s eee 3,712 233,000 3,905 59.6 
a Pp errr 601 219,000 4,078 53.7 
ee SR: Se Re rareee 2,794 218,000 3,757 58.2 
El Paso & S. West’n —— 209,500 8,818 54.8 
G. Ti Gv wwccads > aoe 208,070 3,575 58.2 
Northern Pacific... 284 202,000 3,462 58.3 
Bs Fe Gr Wiwcacks 1,000 190,000 3,738 50.1 
Ce a ESP 147 187,000 3,533 52.9 
ls & @EB. Gide 650 174,500 3,343 52.2 
RATIOS “LAKE SHORE” 2—6—2 TYPE LOCOMOTIVE. 
Heating surface to cylinder volume.......ccccccsccccccccccece 312.6 
Tractive welemt te. Beating SUriace. <. occ ccadedsdceddectsccecwes 45.1 
Pemative > wees - Ue RHR CHONG 6 6 6 ono scckcccacds ewes dutta 5.96 
Tractive effort X diameter of drivers to heating surface........ 598 
Heating aurtens. te. treetive Mort... cc kcls cdécccdumeted tae .182 
TCs Wee: Oe eee MTENOO. coe csc wcéece betateddeciamns 63.34 
Teeahie GUPENGO CO GERD BIOR. 5 oo. ccc ccc vleevidcdedels oeueau tes 66.87 
Traetree GHOEG ‘te RORCE OUTERCS. 6 oc i cc ccciccwceuncccdunsune 7.57 


From the photograph the attractive appearance of the new 
locomotive is seen. These engines have piston valves with in- 
side admission, the Player radial trailing truck, cast-steel 
frames 6 ins. wide, a new design of pony truck, and: the front 
end is arranged in accordance with the AmERIcCAN ENGINEER 
tests of locomotive draft appliances. It is impracticable to 
present this interesting design in a single article. The draw- 














H. F. Baty, Superintendent of Motive Power. 
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ings and information concerning a number of important de- 
tails must be reserved until next month. , 


PRAIRIE TYPE PASSENGER LOCOMOTIVES. 


LAKE SHORE & MICHIGAN SOUTHERN RAILWAY. 
GENERAL DIMENSIONS. 
ME SSeS ots yew ch os 6 o0 bois te on NS 6 Fab aeeouers 4 ft. 8% ins. 
I nahi ies Ais tate ta as iis Nw y"a ve! wi cio bie.a 0 a ple oo ey, be bituminous coal 
nn ee OI Ss cos on vp 0 pvnv sole eebiseeoabobe 233,000 Ibs. 
en rs chs bu eek 4 os yp Bb 0.0.0.0 6 wih o'v 6p OS 166,000 Ibs. 
ESS Oe Pet Pe Pee 14 ft. O ins. 
ENE Gila 'a' sos ES6G 6 Pod SESS SoU bwcoswew es 34 ft. 3 ins. 
Wheel base, total engine and tender................06: 62 ft. 4% ims. 
EY farce 564 bcs Gace @ pu 0's. b's ao 4 616 ooo Faw Os 27,850 Ibs. 
CYLINDERS 
NY i eis cb Siete pws o1b eM cliele des se se ba sieee 21% ins. 
I Na oral g hg eS ans ae Stearn 0 dbase dye Mike ed bs Se 28 ins. 
Ee I IN 9g Gp ote ale 66 brine Siw wa pte 00.6 ole ea 4 ins. 
a ky cans 0h ain a 6b) Stine ie: 60 \/ay Sp oie Dunbar 
VALVES 
ee rate ores Gots awn oie be ne bbs 60,0 o 0 piston, 12 ins. diameter 
i ak a ri ea iy dois Le | Geb iw deyé eirdle <b 6 ainle 51% ins. 
I DG SMES a ens sas ue ag bel bps’ <9 eek © Sib be vos 14% ins. 
I Sk oid ah Sas Sdn wield 0: a Wane occ Btw pinia 2 ov0 eb. 0% 4-870 in. 
ee ne err ree re Ee 1-16 in. 
WHEELS, ETC 
Number of driving wheels 


Diameter of driving wheels outside of tire.................04. 79 ins 
SEOUOEEea. OE GEPSWEe. WOOL, CONCOTS... ..5 occ ccc cece tccnccecsce 72 ins. 
Nt SRN rR ec Ng ge hig inie so. 3.6 seed ee weieiee 3% ins. 
Diameter of trailing wheels, outside tire ................0000: 48 ins. 
Diameter and length of driving journals............ 9% ins. x 12 ins. 
Diameter and length of trailing MS. bas 5k ula p aie 8 in:. x 14 ins. 
Diameter and length of main crank pin journals....... 7 ins. x 6% ins. 
Diameter and length of side rod journals........... 7% ins. x 4% ins. 
Diameter and length of F journals....................5 ins. x 4 ins. 
Diameter and length of B journals................... 5 ins. x 4% ins. 


a eee ee er ee two wheeled swing center 
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xe Co See | gna BR ae ae Py Sr ..6% ins x 12 ins. 

Diameter of engine truck. Wheels 2c cccctaver ‘ib wachdia g's ot ins. 
. BOILER. 

th, OER Pip Te OR Tee Se extended wagon top, — cond 

Outside diameter of first ring... ......2c se ccccnccsccccccees ns. 

WOPKINE  DIGOBGES: <2... <0 cbc ias bench e Ughcasbpeks.nsevwee er 200 be. 


Thickness of plates in barrel and outside of firebox, 
11-16 in. % in. 25-32 in. 9- 16 in., 9-16 in. 9-16 in. 


ICG DOR, TONG. his oie ke wwe acd piscine evesee’s bp nth- gare pe 
TGR BOR, WHD oc civic ee awed wEb ale p ORME eee sa ss aR ee 74 om 
big | Me” a anete srry eae eae ee front, 80% ins., back, 68 ins. 
Fire box plates, thickness, sides, 

in., back, % in., crown % in., tube sheet 14 in. 
Fire box, water space ....... 4 ins., front 4% ins., ” sides, 4 ins. — 
Tubes, number <5 6a Tine werk eke bed Ae Rinne bE RGAE SEO ERO Cee 
Tubes, ne | EERE EPO Ne Ore ee % in. front, 13-16 in. oo 
i OS Pe Oo ee Peed as SPE Ta Oe ag eT y% ins. 
Tubes, length over tube ShOOte. ois cic cet ees sedeeees 19 ft. 6 ins. 
Wire Brick, SUPPOLCS Gis ois a's se cicwe es cre cck ee ewnepes 4—3 ins. tubes 
FAOALING: BUPIACS, CUBS 550 kok cc Siv0 bee hed ons 6) ee eeeees 3,678 sq. ins. 
Heating. .suriace, Water tUbes o..c cscs cn cacccnasasecssbes 9 sq. ft. 
PROMS BUETANO: BLO CGE ei. 5.6 Fon hs boon 6 ask ce pero sees 198 sq. ft. 
Ee BEE ey os 5 ive a ov a Panne eo aas ae peeep races 3,905 sq. ft. 
Cp NOS Sg nes wala + heehee peeves ths sa Veer sks aves 55 sq. ft 
eee. | RS eee Tne Fae nee ae piri a tere eee eae tee ee pee ee rocking 
A SN MEDIO | 6-5 oo: 050s 520 500 SSE TO RAD be eae o/s SOR 8 oe Hopper 
Se eee re ne eer are ees ey Pr ee ee ee single 
BER DONE WOBRIOG 6k. ov. 65 oh onde ee sk bins 5% ins. and 5% ins, diameter 
Smoke stack, inside diameter .........--2eeeeees 18 ins. and 21% ins. 
Smoke stack, top: above Fall onc cd esses ccecccvacces 14 ft. 10% ins. 
Coie “MARINERS 0", 5 b:<-aro ey anid Oh, emiaerh atece'n Aapile «nbn oSerg a Be pace steel 

TENDER 

RP re are rrr ee ee water bottom, gravity slides 
OTE OUI oof 2k bias 64)p wslnd 38.8 0 Contos hie ess ae mes Cemqee's © 
ae: “RERNEGE \ oc odie 0 oe bc S54 odo bas Ok pew ORS tee ed ade awe 86 ins. 
Journals, diameter and length.............. 5% ins. diameter x 10 ins. 
i reer teeny re ee ee 18 0 ins. 


Tender frame 
Tender trucks 
Water capacity 
Coal capacity 


,800 U. S. gallons 
15 tons 








NEW POWERHOUSE—WEST ALBANY SHOPS. 





New YoRK CENTRAL & HupSON RIVER RAILROAD. 





In this journal in February, March, April and May of the 
current volume a thorough, illustrated description of the power 
station at the Weehawken terminal was presented. That sta- 
tion represented modern practice as embodied in all features 
which would contribute to economy, and is therefore an excel- 
lent example of up-to-date engineering. The plant at the West 
Albany shops furnishes power for lighting and driving the 
shops. The plans provide for elevated coal storage, also for 
coal and ash handling facilities; but these are not to be in- 
Stalled at present. As the exhaust steam will be needed for 
shop heating, condensers were not included. The plant is of 
good, substantial construction, and admirably suited to the 
purpose. It supplies alternating current for shop motors and 
lighting, and direct current for the crane motors. For this 
reason the plant is of special interest at this time. These 
shops are not new, but are being rearranged and rebuilt. The 
powerhouse is part of a plan for modernizing the method of 
driving whereby motors will entirely replace belt transmission 
from an old engine plant. 

In its generic features the powerhouse resembles that of the 
Weehawken terminal. It has a central stack with boilers on 
each side, and the arrangement used in that station was modi- 
fied to meet the conditions of a shop plant. 

Building.—The structure is of brick, with stone trimmings. 
It is substantial, but plain. The outside dimensions are 113 ft. 
4 ins. by 92 ft. 8 ins., with an engine room 110 ft. 4 ins. by 46 
ft., inside, and a boiler room 110 ft. 4 ins. by 42 ft., inside. The 
engine room has a clear height of 28 ft. under the roof trusses, 
giving plenty of headroom. There is no crane in the engine 
room, but the pilasters provide for the construction of runways 
to be built later if needed. The ash tunnel is 10 ft. deep by 14 
ft. wide; it and the ash hoppers are waterproofed with 5-ply 
felt and asphalt. A small vertical ash hoist in the corner of 
the building raises ashes to an overhead bin, which discharges 
into a car standing on the coal trestle. This may later be re- 
placed by coal and ash handling apparatus. At present coal is 
delivered by cars on a trestle over a bin holding 125 tons, which 
brings the coal to the fireroom floor through the wall. The 
stack, machinery, boiler and building foundations are of con- 
crete. The roof is of reinforced concrete slabs, 3 ins. thick, over 
steel roof trusses. ' It is covered with pitch and slag roofing. 
All floors are of concrete. Terra cotta segmental blocks are 


used for the main floor of the engine room and the floor over 
the ash tunnel. 





Eoilers.—Four 500, h.p. water-tube boilers were supplied, in 
2 batteries of 2 boilers each, by the Franklin Boiler Works 
Company. The boilers work under 200 ibs. pressure, and they 
provide 10 sq. ft. of heating surface per horse-power. An evap- 
oration of 9 lbs. of water from and at 212 degs. per pound of 
run-of-mine Clearfield coal of 12,000 B. T. U. is guaranteed. 
Each boiler is supported by stub posts of steel, those at the 
boiler fronts being constructed so as to permit of upward ex- 
tension to support an overhead coal storage bin at some future 
time. The boiler supports are entirely independent of the 
brickwork, allowing expansion and contraction to take place 
without effecting the setting. 

Chimney.—The chimney is of radial brick, 165 ft. high, with 
an internal diameter of 10 ft., and was built by M. W. Kellogg 
& Company. At the base of the stack a baffle wall 36 ft. 
high is built across the core to prevent interference of the 
gases from the two breeching connections. 

Height of chimney above foundations..................4. 


FEDORAS BOOTS DOUG TOON Wee iae sc cc cccelcceiccedebevecss 165 ft. 0 in. 
IONE -OE BAGS BI BN a 6 oe sb ct bce rsicenesss 36 ft. 6 ins. 
eee ek Te Ie Ge RG 6 6 6b 505 55 60 wh 6 Or HSE Se ORO 17 ft. 3 ins. 
Bide Gl BASS AE TOE COS obese ccc cece enc decenss 17 ft. 3 ins. 
Digmater WE DESO. GE GH CHO ow 0 6.05.65 660 <5 06 0 hme vee 11 ft. 5 ins. 
Diameter of base at bottom (inside)............ceecevees 11 ft. 5 ins. 
POS GE SO We occa dake Kos dN ekeas 6 thie de oes oes 129 ft. 0 in. 
Weight per foot of radial brick section.............--008- a .128 Ibs. 


Piping.—In the absence-of economizers and superheaters the 
piping is simpler than that at Weehawken. The engravings 
clearly illustrate the headers and connections for live and ex- 
haust steam. The main steam header is short, and drains to 
the drop legs. Separators are located oven the engine throt- 
tles. Steam for the auxiliaries is carried in a header 
under the engine room floor, and is piped to the low-pressure 
cylinders of the engines for use in emergencies. This auxiliary 
header has two connections to the main high-pressure header 
in the boiler room. ‘nis header connects with the heating sys- 
tem through two reducing valves, reducing the pressure from 
175 Ibs. to 1 lb. per square inch for the heating main at the 
south end of the building, and to 10 Ibs. at the north end. The 
exhaust piping is clearly shown in the engravings. It leads to 
a large exhaust tank in the basement of the engine room. The 
main steam header is anchored near the center, and is sup- 
ported on carriers with rollers. 

The boiler feed piping is arranged in duplicate. There are 
two duplex boiler feed pumps, with a guaranteed capacity of 
22,000 gals. of water per hour against a working pressure of 
300 lbs. The Holley system is used, as installed by Westing- 
house, Church, Kerr & Co., for returning the high-pres- 
sure drips to boilers automatically. The main and auxil- 
iary exhaust piping is specially well drained. The fer! 
pumps take steam from the end of the high-pressur* 
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header in the boiler room. A large blow-off tank receives the 
water from the blow-off piping, as shown in the drawings of 
the boiler room. The feed-water heater is located beside the 
exhaust pipe in the boiler room, above the feed pumps. Itisa 
Cochrane open heater of 1,600 h.p. capacity. 

Main Engines.—Two horizontal cross-compound direct-con- 
nected Ball & Wood engines constitute the power units. They 
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slight adjustment of speed may be effected while running, thus 
facilitating the synchronizing of the generators or changing 
the load carried by the engines. The following are the principal 
dimensions of the engines: 


High-pressure cylinders, diameter.............4. Teepe 21 ins. 
Low-pressure cylinders, diameter 
WONG G 6 vod eo baad d'e.6 wages ea Kasia blew week Che haere 
ROUGRES BUNS DOO AROOE 6:0 a cdc co cnckecad's edb canedsetedrns 

Normal indicated horse-power 
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Air Compressors 
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are required to govern so that the speed during one revolution 
shall not vary as much as to allow the generator, while deliver- 
ing from no load to full load, to advance ahead or fall behind a 
machine running at absolutely constant speed by more than 
0.08 of 1 deg. The-speed of each engine is controlled from the 
station switchboard by a speed-changing device whereby a 
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Normal cut-off, high-pressure cylinders, about.......... 37 per cent. 
Normal cut-off, low-pressure cylinders, about............ 87 per cent. 
Maximum cut-off, high pressure cylinders, about.......... 65 per cent. 
Diameter of fly-wheel........cccccccvccscccncscscccceecece 144 ins. 
Weight of fly-wheel. ...........-ccccsccssvscccesccscecs 40,000 Ibs. 
GQOVOUNOND ecco chasis ic bicds ccetcdectetspehe canines inertia shaft type 


Exciter Engines —For the two 35 kw. exciter units, simple 
7-in. by 12-in. Woodbury engines are used. These are required 
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to run in parallel with a speed variation of 2 per cént. from full 
load to no load, and speed-changing devicés are applied which 
permit of adjusting the speed within 7 per cent. of the normal 
rated speed. The principal dimensions are as follows: 

Diameter of MONO 5555.9 os CORES eet A eee ee abel 7 in. 
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revolving field type, located between the cranks ofthe engines, 
and are run in parallel, having the same armature impedance 
in both machines. The normal rating of each machine is 722 
amperes per terminal at 480 volts and 100 per cent. power 
factor. The normal rated output is therefore 600 kw. The col- 






































































































































































































































Generators.—Two, engine type, 600 kw. alternating-current 
General Electric generators supply 3-phase current at 60 cycles 
per second at 480 volts, for light and power. 


They are of the 
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inductive load is varied from no load to full load, without 
change of excitation, is required to be limited to 5 per cent. 
The generators are proportioned so that with a power factor of 
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100 per cent. the load may be varied from 0 to 150 per cent. of . not to exceed 55 degs. Cent. under these conditions. The blower 


the rated load without varying the voltage more than 12 per 
cent. and without change of excitation. They are proportioned 
for 100 per cent. momentary overloads. 

Exciter Generators.—These are 35 kw. direct-current General 
Electric machines, and each is of sufficient capacity to supply 
the entire current, which varies from 45 amperes at 170 volts 
to 140 amperes at 250 volts. Ninety amperes at 170 volts is 
also required. They are operated in parallel. These generators 
have shunt resistance across the series field, adjusted for an 
overcompounding of 2 per cent. The series field is designed for 
5 per cent. overcompounding without shunt resistance. 

Motor Generator Set.— As the main power circuits are all 
alternating, direct current is supplied for the cranes by a motor 
generator set, also supplied by the General Electric Company. 
The set consists of a 60-cycle 3-phase alternating motor of 900 
r.p.m. and 480 volts and a multipolar 250-volt direct-current 
generator. 

Transformers.—The transformers are located in a fireproof 
vault, with 8-in. brick walls, in the basement of the engine 
room. There are three 200-kw. 60-cycle 480 to 2,300 volt trans- 
formers. These are capable of carrying 200 kw. for one hour 
when supplied with air through ducts of 2 sq. ft. area without 
the use of the blower set; the rise of temperature is required 


set has a capacity of 2,700 cu. ft. of free air per minute, de- 
livered at a pressure of 0.75 oz. It is driven by a 480-volt 60- 
cycle 3-phase 1 h.p. induction motor. The air ducts are ar- 
ranged to be used with natural as well as artificial draft. 

The transformers are for the lighting circuits and the motor 
driving the coal storage plant, this being 3,500 ft. from the 
powerhouse. All the other circuits are of 480 volts for power, 
the motors operating at 440 volts. 

Switchboard—tThis plant is up to date in having a switch- 
board house, which removes the main switchboard from the 
powerhouse, rendering it necessary to provide merely a station 
board near the main generators. This switchboard house was 
built for use in connection with an outside current supply, 
which was depended on for such shop motors and lighting as 
were installed before the erection of the new powerhouse. ‘ 

The two air compressors are cross-compounds, with 16-in. and 
27-in. steam cylinders, 24-in. and 14-in. air cylinders, with 18-in. 
stroke and with a capacity of 1,225 cu. ft. of free air per min- 
ute each. 

The mechanical and electrical features of the power station 
were designed and executed by Mr. Edwin B. Katte, electrical 
engineer, under the general supervision of Mr. H. Fernstrom, 
chief engineer of the company. 








NEW CARS FOR ELEVATED SERVICE. 





Boston ELEVATED RAILROAD. 





Realizing the necessity for improving car construction for 
the purpose of rapidly loading and unloading passengers, a new 
arrangement of car end has been adopted in 24 new cars built 
for this road by the St. Louis Car Company. The earlier cars 
were all built like those in use on the Brooklym Bridge, with 
end platforms (partly vestibuled by the cab doors) and wide 
centre side doors. These centre doors are used for egress of 
passengers during rush hours, the end doors being used at 
such times for entrance only. This requires additional plat- 





form attendants to open the side doors from the outside at 
every station. Crowds entering the end doors find an obstruc- 
tion at the constricted entrance, and there is great difficulty, 
as on the Manhattan Elevated, in closing the swinging platform 
gates against the pressure of the crowds on the platforms. In_ 
the new cars the platforms form part of the car itself, and are 
not separated from the body by either doors or partitions. The 
vestibules form the ends of the car. Pneumatically-operated 
suding doors take the place of the swinging iron gates, and 
these slide into the car siding, where they are entirely out of 
the way. The center side doors are retained, they are 40 
ins. wide and are used as oefore. Sliding doors are provided at 
the ends of the vestibules, but these are narrow, being for the 
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use of the trainmen only. To form the motorman’s cab two 
doors are arranged to enclose a corner of the vestibule. One of 
these swings against the vestibule, protecting the controller 
and air brake devices and the other, which is narrower, swings 
against the end of the adjacent seat. To open the sliding doors 
the trainmen step on a lever, which releases a lock, and then 
by means of another lever, air is applied to a cylinder in the 
upper framing, the piston rod of which operates the door. To 
avoid shock and to permit of releasing clothing which may be 
caught in the door a rubber cushion is provided, which closes 
the door opening. 

The side doors are used as exits from 6.30 to 10.30 a. m. every 
day and from 8 to 8 p. m., except on Saturdays and Sundays. 
They are used from 12 noon to 11.30 p. m. on Saturdays and 
from noon to 10.30 p. m. on Sundays. One of the engravings 
shows the sign at the center of the car giving information as 
to the exits which the passengers are to use. 

The average length of main line stops with the present equip- 
ment during the rush hours is 20 and 21 seconds, ranging from 
13 to 30 seconds. Owing to the fact that the more important 
stations are used for both elevated and surface traffic no separ- 
ate record is. ordinarily kept of the elevated passengers. On 











INTERIOR OF CAR SHOWING END AND Doors AT SIDES. 


several occasions counts have been made on days that were 
believed to represent normal conditions and not exceptionally 
heavy riding. The largest number leaving elevated trains in 
any one hour was 8,557, one day last spring, at the Sullivan 
Square Station between 5 and 6 p. m. The largest number 
leaving any of the stations in an hour was 7,333 on the same 
day at Sullivan Square, between 7 and 8 a. m. These crowds 
were handled in four-car trains at the rate of thirty trains per 
hour. These interesting figures show the size of the problem 
and the importance of ready ingress and egress to and from 
the cars. 

If any improvement may be made whereby 10 seconds may 
be saved in the average delay at each station the total saving 
in time would permit of running one additional train on the 
line. The possibilities of improvement through the use of these 
new cars has not been estimated, but they are expected to help 
materially in accelerating the service. 








Raitroap AccipeNts.—According to the statistics of the In- 
terstate Commerce Commission for the year ending June 30, 
1904, there. were 55,130 casualties, 3,787 persons killed and 
51,343 injured on the railroads of the United States. This is 
an increase of 5,599 casualties over the previous year, or 233 
killed and 5,366 injured. These figures do not include high- 
way crossings accidents or those to trespassers or persons 
walking along the tracks, in shops remote from the railroad 
or to employes not actually on duty. 
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IMPRESSIONS OF FOREIGN RAILROAD PRACTICE. 





EDITORIAL CORRESPONDENCE. 





Lonpbon, ENGLAND. 
MIDLAND SHOPS AT DERBY. 

It might be unfair if I said that the Derby shops are the 
most interesting in England. I shall say, however, that of 
the shops which I visited these impressed me most as indicat- 
ing the possibilities of improvement and development of a very 
old plant. This road will get the utmost from its present 
facilities and then will be ready to invest in a new plant. After 
visiting Derby, many opinions with respect to shop practice 


. formed in England required modification, and if I find another 


shop which interests me more I shall give it high praise. It 
was my good fortune to be conducted by Mr. Cecil Paget, works 
manager, whom many of the readers of this journal have met 
in the United States. The Midland has a total mileage of 2,300 
and is second in England in this respect. It is marvelously 
compact, with a trunk line about 310 miles long from London 
to Carlisle. Its train mileage amounts to about 45,000,000 
per year, its locomotives number 2,900 and the repairs center at 
Derby. The plant occupies about 80 acres. Those desiring to 
make a comparison between these shops and ours may find 
the following figures of interest: 


DERBY SHOPS. 


Area Sq. Ft. 
eee Ome eet GRONE ss ok Ne. eee 54,000 
I a 5s sin is ell-e'e ain nc din 6 bag boos Doe 21,600 
Ms. ig 5 ca. o 6.0 ¥.n-00 Ch des eg 0m e.e at ed nee 4,60 
Ne ee ede a os a p66 sind dee XK Dedcvety Ce meL eRe e een 67,500 
No a aS 0! eo oie 0:9.4.48.00 80-0 5nd di ocean ee nel 81 
I i'n 5 4 ce we tvelime ee udee Cece Chobe seee 15,214 
an a 5 ais oe) 0 o's 06 6 abd che sep wales 6 eee 10,867 
as ao ico cs OG aes ect dca wae naw teh eee 24,656 
| ee ee eee ee ee 84,949 
I FI ss crcl dec nd acdarnct ng eeeies acca eee 50 
Rn I I ain, aie oe cae vivo s Wink dt Kap 6 ao bee's a kus a oe 12 
Senses; er Peteen: wader repairs - ..... . «6.06 <5 heise ce’ oc tccteeauae 10 


Average output of erecting shop in 
locomotives per week undergoing heavy repairs. ..23 

I greatly regret the necessity for hurrying through these inter- 
esting shops. This plant may be quite thoroughly gone over with- 
out going out of doors but once. This is an important matter ina 
shop with a capacity of 100 locomotives per month for heavy re- 
pairs. The buildings are exceedingly well lighted and if they were 
sufficiently high for good crane service they would be satisfactory 
for many years more. This is an excellent example of an old plant 
which is being systematically but gradually modernized. The 
plan is to make the most out of existing facilities before under- 
taking expensive new ones. In the development the most vital- 
ly important factors are being considered first and the im- 
provements seem to be very thoroughly -planned. Without 
any extensive changes in the organization, the individual out- 
put of the workmen has been practically revolutionized by 
liberal and broad-minded administration of plecework. It is 
generally believed that English workmen cannot be hurried, 
but certainly the pace in these shops is fast enough to put many 
In these shops there are plenty of 
blue chips under the machines and fmproved tool steels are 
being introduced rapidly. The cutting speeds are not high, 
but this will come gradually. By a combination of improve- 
ments applied during the past three or four years the present 
erecting shop has doubled its output and now does 30 per cent. 
more work than was formerly done in two erecting shops. 
Much of this is due to piecework treatment, under which the 
men have in some cases quite doubled their day rates. It isa 
pleasure to come into contact with such an effort as this. It fs 
not by any means complete, but Derby will soon be a place for 
American motive power men to visit with special profit. 

Piece rates are never changed here unless justified by a 
change in machinery or method. Then they are sometimes 
changed radically. Jigs and templates are extensively used. 
The standardization of the locomotives and the interchange- 
ability of parts plays an important part in this, and one would 
expect to find many jigs used on a road having a large number 
of locomotives of comparatively few individual types. 

An excellent example of jig work was noticed in connection 
with the bolt holes for frames and cylinders. The frames and 
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cylinders for the largest passenger engines are all drilled be- ' 


fore the parts go to the erecting shop ani when put together 
the holes are not even reamed. The writer saw this work him- 
self and with surprise. This sort of thing has reduced the 
cost of erection of new locomotives within a short time in the 
ratio of 30 to 12. At Derby very little hand fitting is done. 
Links and motion work connections are lapped to perfect fit- 
ting by machinery. While milling is not as extensive here 
as at Crewe, much of the rodwork is done in this way. I saw 
eccentric straps milled out on a circular milling machine in 
piles of three, this process having reduced the cost of the job 
to one-seventh that of boring on the lathe. For this work 
built-up cutters are used. Fluted side rods are finished com- 
plete on each side by special cutters which face the rod and 
cut the channels in the same operation. In this shop no mill- 
ing in two cuts was seen. There were no roughing cuts on the 
milling machines; but finished cuts only. This is because the 
works manager does not believe milling to be profitable when 
_a@ roughing and a finishing cut are taken. 

Here -was seen the nearest approach to an American tool 
room with special men grinding tools on a piecework schedule 
and with annunciators and boys to serve the men at the ma- 
chines, 

This erecting shop is the only one the writer has seen over 
here having “catacombs” under it. Most effective use is made 
of large rooms excavated below the erecting shop floor where 
the small parts of engines are stored after being repaired and 
while waiting to be wanted by: the erecting gangs. An enor- 
mous amount of shelving and wall space is thus provided, 
situated near the engines and admirably arranged and used. 


Every part may be quickly located by a record book which 


is indexed.. Brake fittings, whistles, valves, cocks and all small 
parts are stored here and nothing of the sort is to be seen in 
spaces which could possibly be used for anything else. The 
gangways in English shops are always too narrow, but this 
besement helps in a remarkable way at Derby. 

These notes are also written in a first class “carriage’’ on 
a first class road—the road will not be named because of the 
pass kindly given by the general manager. It is both rough 
and rocky and there is no difficulty in counting the rail joints. 
Mr. Vreeland, of New York, in remarking on the high speeds on 
foreign roads, told of going 80 miles an hour; 40 miles per hour 
straight away, 20 miles in vertical and 20 miles in lateral vibra- 
tion. This must be the road which he referred to (it is not the 
Midland) and I must revise a previous statement that English 
track is uniformly good. It is not. 


Returning to Derby shop matters, the staybolt fitting is very 


carefully done. The stays are apparently of nearly pure copper. 
They are carefully threaded on automatic machines and are 
most carefully driven in the fireboxes. Here is a good pointer 
for our own practice; for staybolts are no longer a source of 
anxiety to the Midland officials. This seems to be due chiefiy 
to careful fitting of the staybolts in the holes in the sheets. The 
dies and taps are closely watched and carefuly standardized. 
Bolts varying more than’0.001 in. in diameter from the absolute- 
ly correct size are discarded by a simple test which was new to 
me. The staybolts are rolled down a little flight of four steps, 
the treads of which are in form of two rollers. The rollers 
of the top step are set far enough apart to allow a staybolt 
0.001 in. over-size to drop through to the second step. If it is 
more than 0.001 in. too large it will not go through-and is re- 
jected. If it is of the exact size desired it will pass through 
the second step and if 0.001 in. smaller than this it will pass 
through the third step. A fourth step is made 0.002 in. smaller 
than the standard and if a bolt passes these rollers it is re- 
jected. This little affair provides a very-satisfactory gauge 
which has a large capacity of inspection. 

It would require more than a few hours to see these works 
properly. I happened to spend the noon hour looking about, 
and Mr. Paget took me into the mess room where perhaps 800 
or more of the shop men were enjoying their dinners in com- 
fort. It was an impressive sight. Before I had a look «t the 


appointments furnished by the company for heating coffee, the 
men began to rap on the tables with their tin cups. Mr. Paget 
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explained that a speech was wanted. I shall always think that 
he had a twinkle in his eye as he took me in there. After tak- 
ing a “snap shot” at the enemy, I escaped unhurt. This mess- 
room plan is a fine thing for the company and for the men. It 
brings them together as a sort of club at noon and is miles 
ahead of lunching about the corners of the shop. The Grand 
Trunk has had a messroom at Montreal for about 40 years. 
Our railroads at home should take a leaf out of this book be- 
cause a large proportion of our shop men bring their dinners. 
It would pay to provide them a clean, comfortable place in 
which to really enjoy their nooning with a chance to smoke and 
converse afterward. 

Like other English roads, the Midland has simplified in the 
number of locomotive types and I am told that for 2,500 en- 
gines two different designs of slide valves suffice—one is longer 
than the other in order to provide for different size cylinders, 
but the ports are all the same size. It is the practice of this 
road to use rather large cylinders, and small valves; in fact 
we should say that the locomotives are over-cylindered and 
under-valved. This road aims to keep the piston speeds of 
locomotives below 1,000 ft. per minute, and vary the 
diameter of the driving wheels in accordance with the speed. 
This works out very well because the very high speed trains 
are usually comparatively light. 

This road is quite partial to the piston valve, and specially 
those of the Smith type with relieving packing rings which 
do not require the use of relief valves. The piston valves are 
small, usually, 8% ins. in diameter, 10 ins. being the largest. 
The three-cylinder compounds on this road are giving excel- 
lent service, and are very highly spoken of. 

Three sizes of boilers suffice for nearly all standard modern 
engines on this road, including the compounds. The boilers 
are of two types, the Belpaire and the round top. There are 
two classes of Belpaire and one round top. In the latter type 
of standard,engines such parts as the boxes and valve gear are 
interchangeable. 

The surprising thing all over England is that with engines 
over-cylindered and under-valved and under-boilered they give 
such efficient results. This must be due to the handling. The 
coal is good and water fairly good. The engines on this road 
have large nozzles, the cylinders are protected and special at- 
tention has been given through admirable experimental work 
to conditions of combustion, the mixing of the gases in the 
firebox and to preventing the use of large excess of air. In 
a. test between Nottingham and London a mean sample of 
smokebox; gas taken throughout the two hours’ trip gave the 


following: 
Carbonic ‘acid. ......6..: RP eg ee eee 13.74 
PRR ONORE Gg eich acco tead «te ay oivea vieae s oe eRe 83.10 
NN 5.55 Oa RRS Silo CREE SES ea eae 3.16 


The mixing of the gases is obtained by the combination of 


deflector from the firedoor and the firebrick arch. Great care 


in the adjustment of locomotives is everywhere apparent and 
wd have much to learn in England in the matter of efficient 
operation of small engines. Feeling that I have not done jus- 
tice to many good features of English shop practice, I must 
leave this subject, hoping to be able to make a more ex- 
haustive study some day. 

As already stated, most English engines are not hard worked. 
From these we have little to learn, but those which are haul- 
ing trains in competitive express service are doing wonders, in 
view of their weight and small heating surfaces. This vigor- 
ous passenger competition is playing an important part in Eng- 
lish railroad practice and is likely to be far reaching in its 
effects. For example, the east and west coast lines have strug- 
gled in the matter of speed. They will soon apply the same 
tactics in things which go to make trains heavier. In fact, 
they have already dong so, and this has brought the corridor 
carriages. Competition has led to a large number of fast, direct 
trains with long runs without intermediate stops, and this 
cannot fail to seriously hamper freight service. This already 
constitutes a problem which must worry general managers 
not a little. ; 


— 


The very large proportion of private cars constitutes anothe 
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problem which only an association of the railroads can solve. 
These private interests must be reckoned with in any attempt to 
introduce improvements in cars. The Caledonian is getting 
excellent service with its large capacity steel frame coal cars 
(illustrated several years ago in this journal), but they are 
used chiefly for handling coal for the use of the locomotives. 
Mr. McIntosh is now introducing hopper-bottom cars for this 
service. The steel frame cars have done so well that they are 
practically never seen at the shops. The Midland is also using 
30-ton steel coal cars of the gondola type. 

Because trains in England are light and because of the fact 
that the “ton mile” is not in the dictionary of English railroad 
men, it must not be thought that freight service is not improv- 
ing from the standpoint of cost of service. The following 
figures from the Statist do not show the mileage or the ton- 

‘nage, but they indicate a marked improvement in three years: 


EARNINGS PER FREIGHT TRAIN MILE IN PENCE. 


1900. 1903. 
ry eo ere eer ee 110.09 127.5 
PE DR: aay ok Tw aired oe ee ale es 83.45 104.4 
London & North Western ..............008- 82.05 98.7 
Pe Daekal as Cov cencesdasteteeuebecaks 65.52 74.4 
Co Ee ear ee er 48.62 68.2 
Ge NO W au'e du 6 waWsdh ches ows waeeen's 57.67 68.0 
ee Se. ee err mer ee eee oe 59.81 67.3 
GaGa TOR .. iea ka oc hks 40 Se Cae Kaa 57.89 68.1 


In estimating the value of these records it is absolutely neces- 
sary to know the mileage and tonnage, and here is where we are 
a century or two ahead of England. In the matter of knowing 
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the cost in terms of work done English roads are exceedingly 
deficient. 

- Practice in Great Britain with respect to rails and rail fas- 
tenings is amusing. When the double head rail and cast iron 
chair were introduced it was supposed that the rails when 
worn could be turned over in the chairs and a double life of 
the rail secured. The discovery of the fallacy of this idea 
did not lead to a change in the shape of the rail. It remains 
in the double headed form and the chair is retained, with its 
wooden wedge. It is true that the chair makes an excellent tie 
plate, but why the expense of this construction should be 
perpetuated is unaccountable. 

I may not write more from England and therefore take this 
opportunity to express grateful thanks for the uniformly gen- 
erous courtésies extended by English railway officials whom 
I found to be without exception gentlemen of the highest type 
and most hospitable. 

Perhaps a word to those visiting English railroad officials 
for the first time may be helpful. Naturally these gentlemen 
are very busy. They work under considerable pressure and 
they take great care of their time. I found it desirable to 
send letters of introduction in advance asking for an inter- 
view, and invariably found a pleasant reception and the officials 
with desks clear, ready for a talk. They, however, will not 
allow themselves to be interrupted as Americans do and they 
are quite right in this. G. M. B. 

(To be continued.) 








MULTIPLE DRILL WITH ARCH BAR FIXTURES. 





This drill has six spindles, and for railroad shop use can be 
furnished with arch bar fixtures, as shown in the photograph, 
and when thus equipped can give an output of drilled arch 


Wt 


bars nearly equal to any standard arch bar drill on the market. 
On page 266 of the July, 1904, number of this journal is illus- 
trated a standard arch bar drill made by the same company. 
As many of the railroad shops do not have enough of this 
class of work to keep a machine steadily employed, Foote, 





Burt & Company have arranged their No. 5 Independent feed 
multiple drill to take the adjustable arch bar fixtures, and when 
these are not required they can readily be removed and the 
machine can be used for any other class of car or locomotive 
work, such as drilling brake levers, truck frames, steam chest 


a 
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MULTIPLE DrRiLL WitH ArcH Bark FIxturE—Foote, Burt & Company. 


covers, straps, etc., running the six spindles with one operator 
and thus very materially decreasing the cost of turning out 
the work. 

Two of these machines in the works of a well-known con- 
cern, and with ordinary standard twist drills, which on this 
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class of work require grinding about eight times a day, and 
with the arch bars handled by hand, are drilling complete 


about 85 Pennsylvania Railroad standard 100,000-lb. arch bars . 


per day of 10 hours on each machine. With Novo twist drills 
and an air hoist for handling the arch bars the output could 
be considerably increased. 

Each head is independently adjustable along the rail with- 
out loosening bolts or set screws. The minimum distance be- 
tween the centre of any two heads is 8 ins., and the greatest 
centre to centre distance of the outside spindles is 97 ins. 
Each head is operated by a clutch for both the motion and 
feed, and thus any spindle can be started or stopped without 
reference to the other spindles. Three changes of positive 
feed are provided, and an automatic knock-off permits the 
feed to be thrown out at any predetermined depth. The table 
is 24 ins. wide, 12114 ins. long, and adjusts vertically on up- 
rights 14 ins. The maximum distance from the nose of the 
Spindle to the top of the table is 26 ins., and from the face of 
the upright to the centre of the spindle is 12% ins. The drill 
weighs complete about 12,000 lbs., and is made by Foote, Burt 
& Company, of Cleveland. 








BALL BEARING CENTER PLATES AND SIDE BEARINGS. 





That great advantages would result from the use of friction- 
less center plates and side bearings under freight cars is ap- 
parent. The question is, Can such devices be produced at a 
reasonable cost to stand the severe service they would be sub- 
jected to? They would have to be simple, substantial and such 
that they would require no attention after being placed under 
the car. A device that meets the above conditions and at the 
same time can be used with any type of truck or body bolster 
construction has been experimented with and developed on 
the Pittsburg & Lake Erie Railroad during the past seven 
years with remarkable results. 

Wheel flange wear on cars equipped with the device has been 

















HarTMAN Batt’ BEARING CENTER PLATES AND. SIDE BEARINGS. 


practically eliminated. The line cut shows the outline of the 
flange and tread of four wheels of a truck which ran for 81 
months under a 60,000-lb. capacity wooden gondola car equipped 
with the device, making in that time approximately 50,000 
miles. The treads are badly worn, but the flanges show very 
little wear. In passing through the McKees Rocks freight 
yards of the company the writer recently examined the wheels 
under 25 steel gondola cars equipped with this device which 
had been in service 3 years or more and only 2 wheels out of 


the 200 showed any perceptible signs of flange wear and those ~ 


two were but slightly worn, considering the time they had 
been in service. 
It naturally follows that the wear of the rail flange will be 
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‘reduced in a like ratio and that less power will be required 


to haul trains of cars thus equipped. Practical experience 
and dynamometer tests which have been made from time to 
time indicate that the train resistance is considerably decreased 
by the use of these ball bearing center plates and side bear- 
ings. A very| elaborate dynamometer test was recently made 
on the Erie Railroad in which representatives from the test 
departments of the Erie R. R., B. &O.R.R, P.R.R., LS. & 
M. S. Ry. and P. & L. E. R. R. participated. The test was made 
over a distance of 32 miles, but it was decided to base the cal- 
culations on a stretch of 10 miles where it was thought the 
most accurate data were obtained. On this 10 miles there was 
an average up grade of 0.36 per cent., with only 31 per cent. of 
straight track. The minimum curve was 45 min., the maxi- 
mum 4 deg. 45 min. and there were 8 reverse curves. At one 
point there was a stretch of 3 miles of constant curvature in 
which there were 4 reverse curves and at another point in a 
distance of 1 mile of constant curvature there were 3 reverse 
curves formed by two 4-deg. and two 3-deg. curves. Nine trains, 
each made up of steel cars of 100,000 lbs. capacity, were tested. 
Five of the trains, average weight 1,801 tons, consisted of 25 
cars each which were equipped with plain center plates and 
side bearings; 3 trains, average weight 1,733 tons, were made 
up of 25 cars each which were equipped with ball bearing 
center plates and side bearings; 1 train of 2,114 tons made 
up of 30 cars equipped with the ball bearings. The same 
engine crew and locomotive were used for all the tests. The 
maximum rating of the locomotive over the division was 1,750 . 
The weather conditions were very uniform; variation in 
temperature did not exceed 5 deg. 

The average train resistance for the flat center plate and 
side bearing trains was 13.64 lbs. per ton, and for the ball 
bearing trains 12.14 lbs. per ton—or a decrease of 11 per cent., 
due to use of ball bearings. Correcting for grade gives a re- 
sistance on the level of 6.33 lbs. per ton for the flat center 
plate and side bearifg trains, and 4.93 lbs. per ton for the 
ball bearing trains, or a decrease of resistance due to use of 
ball bearings of 22.1 per cent. The water consumption obser- 
vations confirm these results. 

One of the blast furnaces.in Pittsburg has a rather steep 
incline leading to a trestle for unloading ore. Part of the 
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OUTLINE OF WHEELS WHiIcH Run 81 MontTHs UNDER CAR 
EquirrPepD WITH BALL BEARINGS. 


lower end of the incline is on a 25-deg: curve and the level 
track at the foot of it has a 17-deg. reverse curve and then a 
long 17-deg. curve. After cars are unloaded they are allowed 
to drift down the incline, and cars equipped with ball bearings 
travel on the average more than twice as far as those equipped 
with plain center plates and side bearings, 

Other tests of these bearings are described on page 45 of 
the February, 1902, and pages 263-4 of the August, 1902, issues 
of this journal. 

The construction of the ball bearing center plates and side 
bearings is shown in the photograph. The balls are 2% ins. in 
diameter, made of drop forged steel of .55 carbon. The center 
plates are of drop forged steel of about .25 carbon. The top 
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plate has a plain groove 13-16 in. deep, and the bottom plate ERO Ti 
has six pockets as shown. These pockets are so constructed : 
that as the truck turns the balls travel up a very slight in- ie gale 

cline, and the truck will thus easily regain its normal posi- 
tion when it strikes a tangent. The ordinary center plates 
and side bearings offer so much resistance to turning that 
after the car leaves a curve the. wheel flanges will grind on 
the rail for a considerable distance. The grooves and pockets 
in the center plates are made so that the balls fit in them 
snugly and have a good bearing. The side bearings are of 
malleable iron, and are applied with from % to % in. clear- 
ance on each side. They are equipped with one ball each; the 
upper one has a plain groove and the lower one a long pocket. 
As they merely act as balances, they, do not carry any great 
load. The construction of the bearings is such that the balls 
cannot be thrown out and lost. 

No trouble has been experienced with dirt gathering in the 
bearings and interfering with the action of the balls. The 
center plates and side bearings under one of the cars were 
recently packed tight with granulated slag, but it was found YN LLU . 
that the balls actually forced it out, and that it did not inter- 6-3": ate - 47" —-4 
fere with them. The action of the balls is such that they i a” > 
seem to rotate in all directions, and do not wear out of round. 

About 7,600 cars are now equipped with these bearings, DETAILS FOR NuT AND Screw FoR LocomortvE Horst. 
which are known as the Hartman Ball Bearing Centre Plates 
and Side Bearings, and which are controlled by the Anti- y 
Friction Bearing Company of Pittsburg. i + Sink ER + —+--—_}- 
a ee 27°6'Long toTop of Shaft 
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ATCHISON, TOPEKA AND SANTA FE RAILWAY. 








Bottom ane Shaft 
While its construction does not involve special originality a ae 
this hoist is a good example of labor saving machinery which + Se cael IES. 
is well adapted for use at shops where for any reason it is not 
advisable to install powerful traveling cranes. 

This hoist is in use at the Albuquerque shops of the Atchi- 











Loop HANGER FOR Locomotive Horst. 
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Locomotive Horst—AtTcHIson, TopeKa & SANTA Fe Ratiway. 
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son, Topeka & Santa Fe, and a similar one ig to be installed 
at San bernardino, Cal. Neither of these shops have crane 
service, but both are equipped with electric power. The ca- 
pacity or tae noist is ZvU,vUU ibs. and it 1s driven by a 30 h.p. 
motor. The frame is built up of structural shapes, with 
x horizontai length of 39 tt. 8 ins. between the posts, tne widta 
across the track being 13 ft. The arrangement of the motor 
arive is shown in the engraving. One end of the hoist is fixed 
in position, while the crossrail at the other end may be moved 
aiong the structure through a travei of 14 ft. 3 ins. in order 
to accommodate locomotives of various lengths. This cross- 
rail is traversed by screws driven by a hand wheel and chain 
reaching down to the floor of the saop. The mvtor is mounted 


on the upper part of the frame and, by means of a belt, drives” 


a long shaft extending the full length of the frame on the 
other side. At the fixed end miter gears drive a cross shaft 
carrying two worms, meshing with worm wheels at the corner 
of the hoist. The moveable crossrail also carries a cross 
shaft driven from the main shaft through a miter gear which 
is carried on a portion of the shaft which is splined for the 
traveling of the gear. Thus at the four corners of the hoist 
worm wheels are driven in either direction by the motor. 
These worm whéels are also nuts receiving long screw rods 
by which the locomotives are raised. The lower ends of these 
rods terminate in forged loops which are made large enough 
to receive crossbars of 15-in. “I” beams which are passed under 
the locomotive frames for lifting. Details of the loops and 
also of the worms and. worm wheels, with the thrust collars 
and lifting screws, are shown. The latter detail also shows 
the construction of one of the crossrails in section. 

The motor is a 30 h.p. variable speed, induction type, 
controlled by resistance in the revolving winding, and 
furnished, as was all of the electrical machinery of this plant, 
by the General Electric Company. _ 








VARIABLE SPEED MOTORS IN RAILWAY MACHINE 
baal SHOPS. 





BY J. C. STEEN. 





After considering the advantages of the variabie speed motor 
in a general way, it remains to consider more specifically its 
adaptability for driving the various machines found in the 
railway machine shop. There are so many different types of 
machines and some of them are used for such a variety of 
purposes, that it is necessary to consider almost every ma- 
chine separately. To better show the advantages of a well- 
selected motor equipment as applied to the “machine tool, it 
may be well to consider first the disadvantages of the usual 
method of driving by means of stepped pulleys and belts. The 
term ‘‘stepped pulley” is here used in preference to the more 
common term of cone pulley, or cone. In order to transmit 
the driving power required in the successful operation of mod- 
ern machine tools it is necessary to use pulleys either of a 
large diameter or with a wide belt surface. In many cases, the 
diameter of the driving pulley is limited or fixed by the nature 
of the machine upon which it is used. The belt width may also 
be limited by the number of steps of the pulley in order to 
secure as large a number of speeds as possible, or by adopting 
such a width as can readily be shifted from one step to an- 
other. A belt that is light enough to be shifted easily may be 
too light to transmit sufficient power, while on the other hand 
a belt heavy enough for driving purposes may be very hard to 
shift. It is frequently the case that much time is lost because 
the operator will not change the belt position, when by so doing 
he might secure a higher cutting speed. It is true that in 
many instances where the cuts are quite short the time saved 
would not justify stopping the machine long enough to shift 
the belt, but if by some ready means of adjustment the desired 
increase in speed could be quickly obtained then in such cases 
a saving in time by the use of the increased speed could be 
effected. When the work involves cutting upon different diam- 
eters and at different rates of speed, every minute saved by 
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reason of operating at an increased rate of speed is that much. 
gained. 

The worst feature, nowever, in connection -with the use. of 
stepped pulleys is not the difficulty of shifting the belt, but is 
the comparatively large difference or jump between the dif- 
ferent steps of the pulley or in other words, the large varia- 
tion between the speeds when the belt is changed from one step 
to another. To illustrate this, consider the pulley and gearing 
of a 24-in. lathe. A representative machine of this class may 
have a pulley the extreme steps of which will be in the ratio 
of 8 to 1, and it will probably have a back gear ratio of about 
12 to 1. By this is meant that the range of speeds as effected 
by the use of the belt upon the extreme steps of the-pulley will 
be in the ratio of 8 to 1 and that the range of speeds with the 
belt in any given position with the back gear in and out will 
be as 12 to 1. With this arrangement, and using a 5-step pul- 
ley, the diameters at which the cutting speed is uniform will 
be in about this proportion: 24 ins., 14 ins., 8.5 ins., 5 ins. and 3 
ins. with the back gear in; and 2 ins., 1.25 ins., .75 in., .42 in. and 
.25 in. with the back gear out. With the lathe arranged for any 
given cutting speed, it is obvious that for any other diam- 
eters than those corresponding to the different belt positions 
the speed will be at either a higher or lower rate of cutting 
than that for which the machine is arranged. 

Consider a piece of facing work with the cut started at a 
diameter of 24 ins. at as high a rate of cutting speed as is pos- 
sible for that particular job, then the work -~will be run at a 
gradually decreasing cutting speed until a diameter of 14 ins. is 
reached, where by a change in the position of the belt the 
maximum cutting speed can again be brought into use; and so 
on through the different diameters until the cut is finished. In 
this case we have an average loss of time of about 20 per cent., 
due to decreased cutting speed alone, besides the time lost by 
making the requisite changes in the positions of the belt. By 
the use of the variable speed motor and a controller with a 
suitable number of steps, the speed can be brought up to the: 
maximum by simply moving the controller lever at the proper 
time without stopping the machine. By such means a pos- 
sible saving of time of from 12 to 20 per cent. can be effected, 
the amount of time saved, of course, depending upon the num- 
ber of speeds provided for in the controller, assuming that it 
is placed within easy reach of the operator. 

The stepped pulley drive is also at a disadvantage when turn- 
ing shafting of different diameters, or similar work where a 
maximum speed must, be obtained to produce the best results 
with high speed cutting steel. The increase in cutting speed 
between any two adjoining belt positions is equal to about 
60 per cent. Thus it will be seen that if a piece of work is 
being turned out at a rate of cutting speed which is 20 per 
cent. below that which the tool is capable of, the next speed, 
which is about 60 per cent. higher, may be too high for the 
tool to stand, so that the machine must go on cutting at a loss 
of time that might have been utilized had a ready means of 
securing finer gradations of speed been at hand. Such grada- 
tions of speed can be secured by the use of a variable speed 
motor with a suitable controller. Practical experience has 
shown, especially since the high speed steels have been intro- 
duced, that the limitation of the stepped pulley in this direc- 
tion causes very much more loss of time than is generally sup- 
posed, since it does not give as fine gradations of speed as are 
required by modern methods. The defects noted in the above 
cases will apply equally well to many other lathes, and also to 
such machines as boring mills and other machines where 
stepped pulleys are now used. That certain defects do exist 
with the use of pulleys, that necessitate frequent shifting of 
the belt, is evidenced by the fact that substitutes are offered in 
a variety of change gear devices to overcome these objections. 

For motor driving the variable speed motor with a controller 
having a comparatively large number of steps seems at the 
present time to offer the most satisfactory means of securing 
the large number of cutting speeds called for in some classes 
of work. Examples of special applications will be treated in 
articles to follow. 
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CAST STEEL LOCOMOTIVE FRAMES. 





A Ratrionat DESIGN. 





ATCHISON, TOPEKA & SANTA FE RBAILWAY. 





Those who have made the closest study of cast steel for ~ 
locomotive frames are of the opinion that the design should 
be made with reference to the fact that the metal is to be cast 
and is to meet the difficulties of shrinkage and shrinkage 
stresses. They do not cast a frame of large rectangular sec- 
tions, exactly of the form of a forged frame. Good steel 
frames have been cast after the pattern of wrought frames, 


- and that they stand so well in service is the highest testimony 


to the skill of the foundry, but, after years of experience, no 
one will claim that there is any advantage in rectangular 
sections. : 

In the accompanying engraving a design of cast steel frames 
for a 0-6-0 switch engine is illustrated. This has been worked 
out with special reference to the material and its well known 
tendencies. Tee and I sections prevail, and the fillets are of 
large radius. Between the driving axle jaws the plate form 
is used, the metal in the web being % in. thick, with bosses 
located wherever they are needed. Sections taken along the 
full length of the cast steel portion are shown in sectional 
plan. Wrought iron is used for the front section and also for 
the pedestal binders. Readers may desire to compare this de 
sign with that of the Delaware & Hudson Company illustrated 
in this journal on page 365 in October, 1903. 


PAINTING OF STEEL CARS. 

Following is a report made before the recent convention of 
the Master Car and Locomotive Painters’ Association: ; 

It is the sense of this association that, in the construction 
and. painting of steel cars, the following points are of vital 
importance to their preservation: 

First—All flash or mill scale, rust, oil, grease and dirt should 
be entirely removed from all parts entering into the construc- 
tion of cars before any paint is applied. We believe that this 
can be best accomplished by the use of the sand blast. 

Second—During construction, all overlapping joints, wher- 
ever metal is placed upon metal, should be thoroughly coated 
with a heavy mixture of moisture repelling paint. 

Third—The initial painting, being of the greatest impor- 
tance, should be done in the best possible manner. The first 
coat should be applied immediately after metal has been sand 
blasted and before the cleaned surface can accumulate rust. 

The material should be of an elastic nature and sufficient 
time should be allowed between coats for drying. It should 
be put on evenly in a workmanlike manner. 

Fourth—We believe that not less than three coats should 
be applied to all exterior parts of body, including underfram- 
ing, and two coats on interior of body; also all parts of trucks 
except wheels and axles. 

Fifth—We recommend a rigid inspection of the cleaning and 
painting of cars under construction by competent, practical 
men, believing this in the line of economy. 

Sixth—We would suggest that the abuse of cars in service 
be stopped by discontinuing the loading of hot slag, billets, 
etc. Also that the hammering of side sheets and other- injurt- 
ous methods used to facilitate unloading be discouraged. 

Seventh—In the repainting of cars, all corrosion and loose 
paint should be removed with steel scrapers and wire brushes 
or the sand blast, and not less than two coats of an elastic 
preservative coating applied to all cleaned parts. 

As the greatest loss from corrosion is found on the interior 
parts of coal-carrying cars, we would consider the matter of 
painting those parts worthy of serious consideration. 





“Cross ties now cost more than twice the expense for rails.”— 
P. H. Dudley in the Railway Age. 
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CROSS-SECTION 


THROUGH CROSS-BEAMS. 


THE SUMMERS GRAVITY DUMP CAR. 


es 


or part on each side or all of it in the centre. The door open- 
ings are large and any load that can be handled by a steam 
shovel will pass out of them easily. The operator has full con- 
trol of the flow of the material, as the doors will stand in any 
intermediate position between closed and full open, and bal- 


tt 


This car will dump its entire load on either side of the track 
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PARTIAL CROSS-SECTION THROUGH PLATFORM AND END VIEW. 


a2. 


SUMMERS GRAVITY DUMP CAR. 


last can be distributed in such quantities as desired while the 
car is in motion \ can easily dump the load and re 
place the doors. 

Cars of the type illustrated have been in service since last 
June handling pig iron, broken stone, ashes, coal, blast fur- 
nace cinder, gravel and general refuse material. The average 
time for discharging the load was found to be about one min- 
ute. Loads of free running material are usually all out.in from 
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40 to 45 seconds.. One man can dump the load and replace the 
doors inside of two minutes. One of the large steel companies 
in handling refuse material from their mills found that it 
cost them about 7.2 cents per cubic yard to unload from the 
ordinary steel hopper cars. With the Summers car it cost less 
than this amount to unload the entire contents of 40 cubic 
yards, the difference being that the Summers car discharged its 
load to one side of the track where it was wanted, while the 
hopper car discharged it in the centre of the track and labor- 
ers had to rake or shovel it to one side. 

Two large doors, which are interchangeable, extend from 
truck to truck and form the V-shaped bottom. Each door is 
supported by chains at both its inner and outer edges. The 
winding shafts for the chains are operated by worm gearing 
and no latch mechanism is required to hold the doors shut as 
the worm prevents the shaft from rotating except when oper- 
ated by the cranks on the platform at the end of the car. The 
chains which support the outer_edges of the two doors are oper- 
ated independently and thus, if desired, the outer edge of only 
one door need be lowered and the entire load will be discharged 
on one side of the car; or the outer edges of both doors can be 
dropped at the same time and half the load discharged on 
each side of the car; or the inner edges can be dropped 
and the entire load be discharged between the_ tracks. 
No portion of the car is beyond the clearance lines either with 
doors open or closed. The various positions which can be 
taken by the doors are shown by the dotted lines in the cross 
section, and it will be noted that when the lading is unloaded 
at the sides it is discharged clear of the tracks. The chains 
and shafting are protected from the lading by the box con- 
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struction of the lower side of the girders and by the cross 
beams. The vertical fender plate at each end of the door open- 
ing plows the- material away from the track when making 
a side dump. 

The design of the car is unique in that it has no center sills 
and the entire load and the stresses due to pulling and buffing 
are carried, by the side girders. These side girders are deep 
and have a large top flange area and a heavy boxlike con- 
struction at the bottom. They are securely tied together by 
the two deep crossbeams. The pulling and buffing stresses are 
transmitted to the side girders through the diagonal pressed 
steel stiffeners and the bolster construétion. The construction 
of the diagonal stiffener- is clearly shown in the plan view and 
in the cross section taken near the end of the car through the 
platform. The draft sills are assisted in resisting the vertical 
downward component due to buffing forces by the end sill con- 
struction. The end sill is riveted at its ends to the extension 
of the side plate. The coupler carrier of cast steel is held in 
place by two large pins which fasten it to the cast steel arms 
which are riveted to the pressed steel end sill channel, thus 
forming a strong truss. 

Mr. Summers’ friends were very skeptical when he proposed 
to build a car without centre sills, but a gondola and a hopper 
car of his design, without center sills, have been in the most 
severe service since June, 1902, and have shown no sign of 
failure. 

The gravity dump car described above has a capacity of 
160,000 Ibs., or 40 cubic yards; is 31 ft. 6 ins. long, 9 ft. 6 ins. 
high and weighs 39,600 lbs. It is patented by Mr. E. W. Sum- 
mers of Pittsburg. 








BULGINS AND CRACKING OF FIREBOX SHEETS. 


Two explanations are usually advanced to account for the 
bulging and cracking of firebox sheets in service. 

First—That the bulging is caused by gradual burning of 
sheets in service at points at which the heat is concentrated 
or at which incrustations form. 

Second—That the bulging and cracking is caused by the 
strain put upon the sheet by the contraction of the mud ring, 
while the upper portion of the firebox is still hot, the unequal 
strain causing the sheets to bulge and crack. 
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THE BULGING OF FIREBOX SHEETS. 


No doubt cracking and bulging will result from either or 
both of these causes, though in very few instances are the 
sheets subject to a slow process of burning, for tests of metal 
cut from the bulges show very little deterioration. When 
the strains induced by the expansion and contraction of the 
sheets are considered, surprise is excited, not because the 
Sheets crack, but because they do not always crack. If the 
sheet rapidly transmits the heat to the water and assumes 
the same temperature—about 375 degs.—the expansion be- 
tween stays of 4-in. centers would be 375 X .000007 k 4—.012 
in. This is apparently slight, but if the stays held the plate 
perfectly rigid it would cause the plate to bulge ;/ 2.006—2 
=.15 in. The metal would be strained beyond its elastic 
limit and would be permanently defermed. 


The pressure 





perry 


equivalent to this amount of bulging on a *%-in. plate with 
stays 4-in. centers has been shown by the United States Test- 
ing Board to be about 1,400 lbs. per square inch. When the 
boiler is cooled the load is removed and the sheet contracts, 
putting the fibers at “a” in compression. It is for this reason, 
namely that the sheets are alternately in a state of tension and 
compression, that the cracks frequently start from the water 
side. Anything that causes the localization of heat at one 
point, such as an arch, or that prevents the rapid transmis- 
sion of heat, such as scale or poor circulation, will greatly 
increase these strains, for under such conditions the fire side 
of the sheet may be of a higher temperature than the water 
side. The fire side would therefore expand more than the 
water side and bulge the sheet toward the inside of the box. 
It is because the side of the firebox transmits heat less effect- 
ually than the crown sheet that the cracking is largely con- 
fined to the side sheets. 

If one portion of a side sheet is suddenly cooled at 75 deg. 
while another portion is at 375 degs., this would be equivalent 
to inducing a tensile strain or direct pull of an amount above 
the elastic limit of the material, or about 30,000 lbs. per square 
inch of metal, and it would be but a question of a short time 
when a plate so strained would bulge and crack. The stretch 
per inch required to pass the elastic limit can be determined 


by Hook’s Law, => ~ 28,000,000, if p= 28,000 at the elas- 
& 
tic limit the stretch per inch would be .001 in. If, therefore, 
a firebox 10 ft. long is cooled so that one portion of the side 
sheet contracts .12 in. more than an adjacent portion, the steel 
will be strained to its elastic limit, and the repetition of these 
strains would soon rupture the plate. A crack so produced . 
can start either from the water side or from the fire side, for 
sudden cooling not only induces tensile stresses such as these, 
but also stresses in flexure by bulging a plate rigidly held. 
These stresses are of about the same amount as those pro- 
duced by the method first considered, but they are much more 
harmful in that they are suddenly applied. The probabilities 
are that cracks following bulges caused in service will start 
from the water side, whereas those caused by sudden cooling 
in washing out may start either on the firebox or water side. 
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Contributions. —Articles relating to railway rolling stock construction 
and management and kindred topics, by those who are practical 
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“A gas pipe and a drift will make a tight enough locomotive 
flue if the conditions are favorable when a tube of gold, dia- 
mond studded, cannot be made tight if the conditions are un- 
favorable,” said a prominent superintendent of motive power to 
the writer who recently asked concerning his practice in flues. 
This official has had a hard time with flues because of the 
way his locomotives are overloaded, and he says that there is 
no way to overcome the difficulty except to reduce the weight 
on driving wheels so that locomotives cannot start loads which 
are too heavy for their boilers. There is food for reflection in 
this suggestion. 


IMPROVEMENT IN ROUNDHOUSE EQUIPMENT. 








To empty a locomotive boiler, do 18 minutes’ work on the 
boiler, fill it, fire up and get the engine out of the house under 
its own steam at a pressure of 75 lbs., and do all this in 80 
minutes, is a notable achievement, which has an important 
bearing upon future roundhouse practice and locomotive op- 
eration. How this is done at the McKees Rocks roundhouse 
of the Pittsburg & Lake Erie is described in a paper by Mr. 
A. R. Raymer, which appears in this issue. Mr. Raymer has 
done a signal service to the railroads of. this country in the 
development of this system of boiler filling, washing and 
blowing out, in which the water for filling the boilers is 
brought to a high temperature by heat which would otherwise 
be wasted. The system has already been used long enough 
to demonstrate its success, but its possibilities for accelerating 
service at locomotive terminals and for reducing boiler repairs 
are probably by no means fully stated in the paper. Because 
the roundhouse is the key to the chief question of locomotive 
operation, any factor tending to improve facilities for prompt 
movement, as this does, should have immediate recognition 
by railroad managements. 
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PASSENGER CAR VENTILATION. 





Tn Dr. Charles B. Dudley, chemist of the Pennsylvania Rau- 
road, the credit for the greatest improvement in passenger car 
ventilation is due. With the assistance of the staff of his own 
and other departments he has pursued investigations during 
the past ten years which have resulted in the adoption and 
general use by the Pennsylvania Railroad of a system which 
has proved satisfactory and successful. 

Through elaborate experiments the principles of the problem 
were established and the possibilities determined. Then a sys- 


_tem was planned and put into experimental service with sucn 


success as to lead to its application to 800 passenger cars on 
the lines east of Pittsburgh, to its use on all new cars, and 
application to the older equipment as it passes through the 
shops. It has also been applied to 200 cars on the Pennsylvania 
Lines west of Pittsburg and to some of the equipment of the 
Baltimore & Ohio and other roads. 

The system has not yet been applied to sleeping cars, but at 
the present time it marks the most important development in 
the improvement of car ventilation. 

Dr. Dudley has just issued a pamphlet illustrating and de- 
scribing the system, which contains the substance of his valu- 
able articles in the AMERICAN ENCINEER in June, 1900, page 191, 
and June, 1901, page 177, and bringing the practice down to 
date as it is applied to the large number of cars referred to. 
The preliminary investigation and application were so thor- 
ough as to render few changes necessary, and Dr. Dudley’s 
articles, written three and four years ago, very closely repre- 
sent present. practice as it is being introduced on a large scale 
to-day. : 








SHOP SUPERINTENDENTS AND MASTER MECHANICS 





Superintendent of Shops is a title which is growing more 
frequent in the lists of mechanical officials of railways. It 
is becoming more necessary to divide and specialize the respon- 
sibilities of the subordinate mechanical officials most important 
in such a way as to permit of the possibility of administering 
their work to advantage. ‘The time for expecting a master 
mechanic of a division to look after a large shop employing 
3,000 men, properly supervise the work of engineers and fire- 
men on the road, adequately direct running repairs and han- 
dling engines at three or four large roundhouses, and at the 
same time spend from one-third to onehalf of his time in 
entertaining grievance committees, has passed and will never 
return. In the old days, one man could do all this for a 200- 
mile division and readily maintain the standards .which were 
set for him. It is beyond the capacity of any one to meet the 
requirements of such a division on a busy railroad .to-day. 
The wisest course, and’one which is rapidly growing in favor, 
is to divide the work so that the maintenance and operation of 
locomotives on the road is entirely separate from the problems 
of the shop. While one officer may be held responsible for the 
whole and may be called master mechanic, the superintendent 
of the shop is an absolute necessity. 

The situation is clearly represented in the cost of a modern 
railroad shop, and the amount of investment involved in mis- 
takes in construction, arrangement, equipment, organization 
and operation. It is very difficult today to find master 
mechanics who can handle both branches of their work equally 
well, and there are sufficient indications of the importance o! 
considering them entirely separately. 

There is also another side to this question, which applies 
on all roads with suticient business. to justify the separatioi. 
In educating men for higher positions those who are to take 
charge as superintendents of shops must have their training 
in the shops, and those for outside operation must have their 
training in connection with the roundhouse. A man in contro! 
of both will either be a good road man and weak as to shops, 
or a good shopman and deficient as to the road service. 
Road work is distasteful to many shop men, and is not go°d 
ground for preparing shop superintendents. With the sepa’? . 
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tion of the responsibility the locomotive engineer has an oppor- 
tunity to become master mechanic in charge of a division 
through the line of promotion to road foreman of engines and 
roundhouse foreman. The machinist in the shops may work 
up through the grades of foreman and general foreman to 
become the head of a plant. The divisional scheme promises a 
valuable advantage in offering means for training men in dif- 
ferent lines for something better, and this is an important 
element for consideration of plans for meeting present con- 
ditions and improving service. Of course, this discussion con- 
cerns only the organizations which obtain on roads on which 
the motive power department has charge of the engineers and 
firemen. 
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EDUCATION FOR SHOPMEN AND ENGINEMEN. 








A request for a list of books, information concerning valve 
motion models and suggestions helpful in inaugurating a 
school, has just been received from members representing a 
lodge of the organization of the mechanical employees of a well 
known railroad. The letter modestly apologizes for the 
trouble caused and expresses the earnest purpose of the lodge 
to improve by special study of the locomotive in order to 
increase the value of the service of its members. Who could 
consider it “‘trouble” to help in any possible way men who show 
such a spirit and desire to advance?’ The officials of any 
railroad should be ready to meet such a desire fur knowledge 
with the greatest alacrity and with every possible encourage- 
ment, as will be done in this case. 

But why wait for the men themselves to open such a 
question? Why should not every railroad take the initiative 
and then meet the men more than half way In such a far- 
reaching matter? It would cost perhaps a couple of hundred 
dollars to provide an attractive reading room for shopmen 
and enginemen at every locomotive terminal. Good valve motion 
models, a few good books and the best periodical literature 
could be provided for almost nothing, and the men would 
doubtless be anxious to contribute to the cost. In the case of 
the lodge mentioned, the men ask nothing but advice. They 
propose to bear the whole expense of a school, and the lodge 
will pay the bill. 

Suppose the cost of the model and books and room to amount 
to $2,500 per year for ten roundhouses on a large road where 
a thousand or more well intentioned men would congregate. 
Suppose ten firemen only should make a careful study of com- 
bustion and as many engineers should study boiler construc 
tion, these men alone would pay several thousand per cent. in- 
terest on the investment by the improvement of their work 
and care of their employers’ property. 

At the recent conventions at Saratoga the mention of the 
“Fireman” brought many speakers to their feet to say that it 
is impossible to secure good men to fire big modern locomo- 
tives. Not long ago a railroad president said that it was im- 
possible tg get the right sort of men to run big locomotives. 
It may therefore be accepted as a fact that something must 
be done or the advantages of the big locomotive will be lost. 
What better opportunity for improvement offers than that of 
education? What better indication could be found for the 
need of education when the demand comes front the men 
themselves? 

This is a subject of transcendent importance to the American 
railroads, and one in which directors should take a vital in- 
terest. They cannot afford to miss such an opportunity as 
lies before them: through education. The writer ventures the 
prediction that railroads meeting this demand unreservedly 
and unstintingly will have more educational committees and 
fewer grievance committees. 

In these paragraphs books and reading rooms are suggested. 
Why stop short of well equipped and well conducted schools? 

Railroads should be builders of men as well as of tracks, 
locomotives and cars. They can not find competent men 
ready made, and the difficulties are increasing. If the Master 


Mechanics’ and Master Car Builders’ Associations should also 
become Master Men Builders’ Associations they would meet a 
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great need of the times. They should build shop men, fore- 
men, firemen, engineers and all kinds of men. The British 
Admiralty a generation ago found it necessary to educate its ; 
own men, and now the educational work is placed under the 
direction of an official who has no other responsibilities. Our 

railroads must do something of this kind, through schools of 

their own or through co-operating with existing educational 

facilities. 








AN IMPORTANT VIEW OF ELECTRIC TRACTION 
APPLIED TO STEAM ROADS. 





The problem of applying electricity to steam railroads has 
been attracting considerable attention, not alone from vision- 
aries, but from men in active charge of the steam roads. The 
following is one of the most calm and intelligent expressions 
that we have seen on this subject and comes from Mr. Bion J. 
Arnold, whose opinion on this question is most highly regarded. 

The amount of energy transmitted to any great distance and 
used by electric cars that have been put in use until recently 
has been small when compared with the amount of energy that 
it takes to propel a steam railroad train of 500 tons or 600 tons 
weight at the speeds ordinarily made by such trains. It may 
be taken as axiomatic that, when investment is taken into con- 
sideration, power cannot be produced in a steam central sta- 
tion, under conditions that exist to-day, and transmitted any 
great distance to a single electrically-propelled train requiring 
from 1,000 to 2,000 D.p. to keep it in motion, as cheaply as a 
steam locomotive, hitched directly in front of the train, will 
produce the power necessary for its propulsion. Therefore, 
there must be other reasons than the expected economy in 
power production, to warrant the adoption of electricity on a 
trunk line railway, unless it can be shown that the trains are 
frequent enough to make the saving in the cost of producing 
power greater than the increased fixed charges made necessary 
by the increased investment due to the adoption of electricity. 

That electricity will be generally used on our main railway 
terminals, and ultimately on our main through lines for pas- 
senger and freight service, I am convinced, but I do not antici- 
pate that it will always be adopted on the grounds of economy 
in operation. Neither do I anticipate that it will come rapidly 
or through the voluntary acts of the owners of steam railroads, 
except in special instances. 

At first the terminals will be equipped for special reasons. 
Those roads which run through populous countries will either 
build new roads or acquire, for their own protection, those 
electric railroads already built and operating in competition 
with them, and utilize them as feeders to their through line 
steam trains. The next step will logically be the electrical 
equipment of the trunk lines between the cities already having 
electrical terminals. 

With the terminals and main lines equipped electrically and 
the desire on the part of the public for more prompt and effect- 
ive freight service, resembling that which is given by the steam 
roads in England and on the Continent, due to the great density 
of population, there will be developed a great high-class freight 
service, conducted in light, swiftly moving electric trains, which 
can be quickly divided and distributed over the surface tracks 
of our smaller cities, or through underground systems similar 
to that which is now being built in Chicago. Such a system 
would soon prove indispensable to the public and a source of 
great profit to the roads, as it is now getting to be to many 
suburban railways. ; 

Until recently the cost of electrically-equipping a trunk line 
under the standard direct-current, rotary-converter system has 
been such as to practically prohibit its adoption, but recent de- 
velopments in the single-phase alternating-current motor field 
have made it possible to eliminate a large part of the invest- 
ment heretofore necessary, and the prospects for the applica- 
tion of electricity to long-distance running are better than ever 
before. 

I do not anticipate that all roads will soon adopt electricity, 
for the steam locomotive will hold its field in this country for 
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many years to come, but I do expect, judging somewhat from 
“positive knowledge,” a remarkable development soon to begin 
in the electrical equipment of favorably located steam roads. 

These extracts are taken from an address before the Inter- 
national Electrical Congress at St. Louis. 














RAYMER’S BOILER WATER CHANGER. 








A series of five articles describing the extensive water soft- 
ening installation on the Pittsburg & Lake Erie Railroad ap- 
i peared in this journal beginning with the November, 1903, 
number. An important feature in connection with this in- 
stallation is the boiler water changer at the McKees Rocks 
roundhouse. The following description of this is abstracted 
from a paper read by Mr. A. R. Raymer, assistant chief en- 
gineer of the road, before the Western Railway Club. 

This plant has been in successful operation since November, 
1903, and by it the foul water is removed from locomotive 
boilers; the heat is saved and used in heating the water for 
refilling, and the boiler is refilled with water having a tem- 
perature of about 300 deg. F.; the whole operation requir- 
ing from 20 to 35 minutes, depending on the size of the boiler. 
If the boiler at the commencement of the operation shows a 
steam pressure of 100 to 125 lbs. per sq. in., and if the fire is 
banked, which is desirable, the steam pressure during the 
process will not fall below about 75 lbs. per sq. in. This water 
changd is made without allowing any steam to escape in the 
atmosphere, and also without discharging any water on the 
floor of the roundhouse or into the pits. While it is being 
done the temperature changes in the boiler are very slight, 
being not more than 30 deg. 

On many and a rapidly increasing number of roads there 
exist conditions which make it desirable to “change” the water 
much oftener than it is necessary to remove the plugs to wash 
out mud or scale. The list of these roads will include those 
that use water having alkaline and other soluble compounds 
that are not precipitated in the form of scale in the boilers; 
others that use waters that make a small quantity of scale that 
does not cement or adhere to the metal, and lastly the rapidly 
increasing number that have awakened to the importance and 
economy of purifying the water, by removing all scale form- 
ing solids and mud in suspension, before the water is delivered 
to the locomotive boilers. The condition of the water on the 
P. & L. E. R. R. is such that it is necessary to remove the 
plugs for washing only once in from 20 to 45 days; during this 
time the water is changed whenever necesSary, or on an aver- 
| age of about once each five days. 

The benefits resulting from the use of treated water, in com- 
parison with the conditions existing when the locomotive feed 
water was used in the raw condition as pumped from the 
rivers, are clearly shown by a few facts taken from the records. 
a. Number of trains given up on the road on account of leaking 
boilers during August, 1902, 27; during August, 1904, 2. b. 
Number of trains that had to reduce the loading by setting off 
cars, on account of boilers leaking, during August, 1902, 13; 
for August, 1904, none. c. Number of through trains during 
August, 1902, with delays of 1 hour or more, that had locomo- 
tives changed at McKees Rocks, on account of boilers leaking, 
31; for August, 1904, 3. Similar comparisons can be made from 
results already obtained which show enormous advantages in 
favor of using purified water, in the increased life of flues, 
fireboxes, etc., in the reduction of boilermakers’ wages and in 
the increased service obtained from the locomotives and the 
reduction of the amount of fuel used. 

By use of the plant here described, locomotives requiring a 
change of water have their fires cleaned in the usual way and 
are sent to roundhouse preferably with fires banked and steam 
pressure at about 100 to 125 lbs. Blowoff cocks have been 
placed on the left side of the firebox near the bottom. An over- 
head 2%-in. blowoff pipe is located between engine pits, with 
a pipe coupling located about 6% ft. above the floor and oppo- 
site the blowoff cock in boiler, when the locomotive is in proper 
position in roundhouse. The other end of the blowoff pipe con- 
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DIAGRAMMATIC VIEW OF RAYMER'S BOILER WATER CHANGER. 
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nects with a manifold on the wall of roundhouse (see dia- 
gram). A flexible pipe with necessary joints, gauge, drip 
cock and extension pipes for reaching blowoff cocks is 
mounted-on a light truck for convenience of operation. This 
minutes. When the water is all blown from boiler the blowoff 
cock, and connected therewith, and also with the blowoff pipe 
overhead, after which the valves are opened and the water in 
the boiler is forced out by the steam rressure in 10 to 20 
minutes. When the water is all blown from boiler the blowcff 
valve in the manifold is closed and the superheated water (at 
remperature of 306 jeg F.. and with pressure of 125 Ibs.) valve 
is opened in same manifold and the boiler is quickly refilled 
with this pure water, after which the valves are closed and 
the flexible pipe truck is disconnected and removed. During 
this process there remains in the boiler a steam pressure of 
about 75 lbs. after foul water is fully removed and the pure 
water is forced in against this pressure. 

Manifolds are placed on the roundhouse wall, one for each 
of as many pits as it may be desired to serve; pipe mains are 
laid under the floor in an accessible trench, one for each branch 
of the manifold. It has been found desirable to have the mani- 
folds include the following service pipes: Live steam at about 
150 Ibs. pressure; blowoff pipe; superheated water, at tem- 
perature of about 300 deg. F., and with pressure of about 125 
lbs.; hot water, at a temperature of about 200 deg. F., that is 
the hot well temperature, and with a pressure of about 125 
Ibs.; cold water, at supply temperature, say about 50 deg, F., 
and at about 90 lbs. pressure; test water, at supply tempera- 
ture and at any desired pressure up to 300 lbs. 

Live steam is used for heating up empty cold boilers, which 
can be safely done in about 10 minutes, in which time the 
temperature is changed from cold condition up to about 300 
deg. F. The action of the steam on the empty boiler shell is 
uniform throughout its mass and consequently causes no un- 
equal expansion, and therefore no bad results. Live steam 
is also used for increasing the temperature and pressure in a 
boiler full of water and under low steam pressure. The blow- 
of pipe from the manifold is used to convey blown-off water 
and steam to the blowoff tank. Superheated water is used for 
refilling boilers when water is changed and for filling empty 
boilers after they have been warmed up by use of live steam. 
Hot water is; used for filling boilers when hydrostatic test is 
to be applied by test water at proper pressure; hot water is 
also used to cool down boiler shells quickly and safely. Cold 
water is used for removing mud, scale, etc., when necessary, 
by old way of washing. Test water is used as described above 
for making hydrostatic tests; this is furnished by a pump set 
to the pressure desired. 

The blowoff pipe B (see diagram) attached to blowoff cock 
A conveys water and steam from boilers to blowoff tank T, 
which tank is closed and furnished with a pipe E to convey 
steam to condenser F, and if in excess to the atmosphere; the 
superheated water and steam blown from the boilers will there- 
fore immediately on arrival at blowoff tank drop to a tem- 
perature of 212 deg. and all heat above that amount will pass 
in form of steam through pipe E to condenser. A hot well is 
located near and below the condenser; it is kept full of pure 
water from the supply by means of a float valve G. This 
supply water for hot well flows through a coil in the blowoff 
tank, thereby extracting considerable heat from the foul water 
left therein, reducing its temperature below 212 deg. A cen- 
trifugal pump H draws water from the hot well and circulates 
it through the condenser F and back to the hot well, thereby 
condensing the steam and transferring the heat to water in 
the hot well. The water of condensation also flows from the 
condenser to the hot well, or to the sewer as may be desired. A 
hot water pump J is located below the hot well level and draws 
water from it and forces it by pipe K to the hot water valve 
in manifold, and by pipe C through a live steam heater L to the 
superheated valve in manifold. This pump is set for constant 
pressure of 125 lbs. and is controlled by a steam pressure 
regulator, The test pump P is of the usual steam pressure 
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regulated type easily adjusted for the pressures wanted, up 
to 300 lbs. per sq. in. 

Few persons who have not made this work a special study 
will appreciate the amount of heat lost when an ordinary 
locomotive boiler is blown off and no attempt made to save it. 
An ordinary freight locomotive boiler will hold about 2,500 
gals. of water when in working condition, and the amount of 
heat blown off from a boiler of this kind at 100 lbs. pressure 
will evaporate about 2,700 lbs. of water at 212 deg. F. and this 
amount of heat along with that. saved from the foul water is 
sufficient to raise the refilling water from an initial tempera- 
ture of say 60 deg. F. up to 200 deg. F. In delivering this re- 
filling water to the boiler at say 300 deg. F., the additional 
heat above that of the hot well, which is at about 200 deg. F.. 
is furnished by live steam from stationary boilers. No one 
will question the economy of drawing heat from a modern 
power house with stokers and high efficiency boilers rather 
than trying to heat up locomotive boilers in the old way by 
smoky fires, with expensive draught furnished by use of com- 


‘pressed air or steam. 


Following is a fair example of the time required to change 
the water in a heavy consolidation locomotive. 

Fire was banked with steam pressure at 112 Ibs., water 
change was made in 37 minutes, and steam pressure did not 
fall below 50 lbs. 


4.00 p.m. Commenced to blow off water, boiler pressure 
112 Ibs. 

4.24 -“ Water all out; boiler pressure 90 lIbs.; contirned 
blowing steam. 

4.26 “ Stopped blowing; boiler pressure 50 Ibs. 

47° ** Commenced filling with superheated water. 

4:37 “ Boiler showed 2 gauges, and pressure of 75 Ibs. 

4.40 “ Locomotive left roundhouse. 


One man in the roundhouse at 18 cents per hour does the - 
work of changing water in boilers, heating and filling boilers, 
testing, etc., and he can handle two locomotives an hour, if they 
are delivered to him so that he can operate on two or more at 
one time. At the McKees Rocks roundhouse there are 10 stalls 
equipped for the use of this piant, and 4 trucks are used in 
making the connections to the boilers. 

In conclusion, some of the advantages resulting from the 
use of the above plant have been found to be as follows: Work 
of filling and emptying boilers and of changing the water is 
done without causing destructive strains in them. The round- 
house work on boilers is more economically done in regard to 
labor, fuel and time. Locomotives can be and are maintained 
in better condition, as work can easily be done when needed, on 
parts of the boiler, not accessible without removal of the con- 
tents. The roundhouse conditions can be much improved, the 
floor will be cleaner and dryer, and the air will be free from 
smoke and steam, much to the benefit of the employes and of 
the structure. Great economy resulting from the amount of 
heat saved from the water and steam blown out of boilers and 
used in heating water for other boilers. Convenience of 
method of making hydrostatic tests of boiler strength, and the 
thoroughness of the operation results in the boilers being main- 
tained in safer condition. On account of the quick service 
in roundhouse work, passenger locomotives are run on sched- 
ules, with shorter time at terminals, thereby increasing the 
amount of work that can be done by the locomotives. 








- 


Personally, I do not believe that the alternating-current 
motor will make very serious inroads in the field now occupied 
by the direct-current railway motor. I do not believe that the 
direct-current railway system will be changed to any extent 
into the alternating-current railway system; but, what I ex- 
pect of the alternating-current railway motor is that it will 
find and develop a field of its own, that field which the direct- 
current railway motor cannot reach—interurban service, long- 
distance service, secondary railway service—Dr. C0. P. Stein- 
metz, International Electrical Congress. : 
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BELT RAIL CHECKING MACHINE. 























BELT RAIL CHECKING MACHINE. 


TWO REMARKABLY EFFICIENT WOOD-WORKING 
TOOLS. 





| GRAND TRUNK RAILWAY. 








Se RS Hie OR 

es LT ag “ hd In the car shops of the Grand Trunk Railway in Montreal 
Ta 1% Ook iy Ls are several wood-working machines, which have been in ser- 
: 2 crepe aa — —{_ vice for a number of years and embody labor saving principles 
t ’ which are worthy of special attention. Through the courtesy 


of Mr. William McWood, superintendent car department of thi: 
ONE-HALF CARLINE, SHOWING WORK DONE IN ONE OPERATION. road, drawings and photographs of these machines are shown 
The first is a belt rail checking machine. This machine i* 
mounted on a cast iron bed.- It saws belt rails to length b: 
means of saws which are mounted on a shaft extending th: 
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length of the machine and driven by a belt, shown at the left 
in the elevation and photographic views. This machine car- 
ries three inclined heads for gaining for the braces. These 
heads are set at the proper angle and are moved across the 
belt rails by the hand wheels, this work being done in the 
operation separate from that of the straight gains of the 
posts. The straight gains are made by cutters placed upon 
the same shaft with the saws. The photograph shows a belt 
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Bett Ratt CHECKING MACHINE—END VIEW. 
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on the other side, to take care of the different slopes each side 
of the center of the carlins—that is to say, it would be, 
possible to build a'machine which would complete the opera- 

tion in one cut, but as this machine turns out, on ‘an average, 

120 carlins per hour, with one man and a helper, it is quite 

sufficient for present requirements. The changing of knives, 

or cutters, is accomplished by loosening one bolt in each, and 

the changes can be readily made, for any requirements, in 

fifteen minutes. As the photograph shows the machine with- 

out carlins in place, a sketch has been added showing the 
work to which this machine was set when the photograph was 

taken. It is obvious that the possibilities of this arrangement 

of machinery, as to variety of work, are very great. 

While neither of these machines are new they have never 
been illustrated, although Mr. McWood has generously supplied 
drawings to other railroads for construction of similar ma- 
chinery for use in railroad shops where a large number of cars 
are built and repaired. 

We are indebted to Mr. S. S. Underwood, chief draftsman 
of the department in Montreal, for informaiton concerning 
these machines. 





CORRUGATED BOILER TUBES AS SPARK RETARDERS, 








Interesting information in a letter from a superintendent of 
motive power who is using spirally corrugated boiler tubes 
under the very severe conditions imposed in connection with 
the burning of lignite fuel in locomotives is presented in the 
following quotations: 
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CARLINE MACHINE. 


rail in place, having been sawed to length and gained for posts 
and braces. Belts for the angle knives, for the brace gains, 
run to the countershaft with a continuous pulley overhead ex- 
tending the full length of the machine, in order that any 
change of angle, or shifting of the knives, may be accom- 
plished without removing the belts. This machine turns 
out about 220 belt rails in ten hours. 

The other machine is a combination tenoning and checking 
machine for carlins. This. machine is illustrated by a photo- 
graph only. It consists of an ordinary tenoning machine with 
the additional shafts dnd knives shown in the photograph. 
'1e driving pulley on the end of the cutter shaft is almost a 
ball in form. In other words it is excessively crowned to ac- 


commodate widely different variations of angles to which the 


shaft may be set. This machine requires the carling to be 


turned end for end, making two operations to finish the 
piece. This might be avoided by the duplication of the machine 





“The spark problem is to us a very serious one. We run 
through a very dry agricultural country watered by irrigation. 
and through a great deal of grazing country, and in either of. 
these places a fire is a very serious matter. - You have, no 
doubt, read about prairie fires, and if you have not seen them 
you have gathered that it means a great deal to people adjacent 
to the burned district. 

“Through most of this section of the country we are burning 
lignite coal. I suppose you are aware that there have been 
many efforts made by Western railroads to burn this fuel, but 
with very poor success. I am not egotistical at all when I say 
I believe we have been more successful in burning this fuel 
than any one who has tried it and am satisfied that we can 
make further improvements along this line. One of the chief 
objections to the use of this coal is the amount of fire that is 
thrown from the stack. If you have never had any experience 
with it you can hardly appreciate what this means. It is like 
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burning wood or charcoal with a blast underneath the grates. 
We have used ail sorts of appliances, but the best results are ob- 
tained from a big diamond stack with a big cast iron cone and 
very fine netting 444x414 miesh. The use of this stack means 
considerable back pressure, owing to the small nozzle that we 
have to use to prevent fires by throwing sparks against the 
cone with force enough to break them up so that all that will 
come through the fine netting will extinguish before reaching 
the ground. 

“Our aim is to burn this fuel with an open stack and we are 
just now doing considerable investigating along this line. The 
engine in which the spirally corrugated tubes are p!aced is 
running successfully with an open stack and with a nozzle 
3% in. larger than any we have been able to run with engines 
burning the lignite fuel. All the reports coming to me show 
that this engine throws less fire than any engine we have of 
the same class that is fitted with diamond stack. These dia- 
mond stacks are very expensive to maintain. They cost us 
approximately $1 a day for repairs and maintenance. 

*What happens inside of these tubes I do not’ pretend to know, 
but it would seem to me that the sparks must get some kind of 
a rotary motion similar to a bullet going through a rifle barrel 
and this may perhaps twist the fire out of them. In any event, 
that they aid us in this respect we are quite sure and we have 
ordered sets for more engines of different classes so as to con- 
tinue our investigations. 

“IT am getting very. much interested in this lignite coal burn- 
ing, and from sheer obstinacy I suppose, because so many have 
tried and failed. It means a tremendous amount of money to 
any railroad company using it. The other roads about here 
are watching us and telling their managements that our en- 
gines burning this fuel will not pull full tonnage, but we are 
managing to get over the road and make a very fair showing. 
The coal is 80 per cent. cheaper than bituminous coal in this 
country, but we burn about 60 per cent. more of it and in that 
way effect a saving of at least 20 per cent. in fuel and in addi- 
tion to this do not have to take care of the ash. Perhaps you 
may be interested in seeing an analysis of this coal. 

“Lignite coal analysis: Moisture, 20.6. Volatile matter, 
32.4. Fixed carbon, 44.4. Ash, 2.6.” 

You will note the small amount of ash we have, and when we 
come to compare handling of this with the handling of other 
coal that costs the same it should be taken into account. One 
of the coals that we get on our line has 23.4 per cent. ash. 

“I am very much interested in lignite coal burning and if 
the spiral corrugated tubes have any effect whatever in dimin- 
ishing the amount of fire thrown from the stack of engines they 
are just what we want and I hope that the experiments we are 
making are going to enable us to determine whether or not 
there is anything in that. After a while I am going to fit up a 
number of engines with peepholes so we can get a view of the 
interior of the smokeboxes of some engines with and without 
these tubes and working hard.” 








It is to be noted that the increase in power required with the 
new tool steels is not so great as the increase in output secured. 
There are numerous instances where the work done has been 
more than doubled, while the power increase required has not 
been more than 50 per cent. The average consumption of power 
by carbon steels is usually 0.05 or 0.06 h.p. per Ib. of metal re- 
moved per hour, and the new tool steels will require only 0.03 
or 0.04 h.p.—C. H. Benjamin in Cassier’s Magazine. 





PNEUMATIO TUBES FoR Baccace CuEecks.—At the Union, Sta- 
tion in St. Louis a new system of transferring baggage checks 
has been installed. Baggage is taken from the train floor to a 
transfer floor below, by means of 17 special elevators. From 
here they are delivered to teams or transferred to outgoing 
trains. Checks are transmitted from the baggage room to 35 
separate transfer stations by means of pneumatic tubes, com- 
prising 8 miles of 3-in. brass tubing, capable of carrying 12,000 
checks per hour during the rush hours. 
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TWO FAST RECORDS. 





To the Editor: 

The boiler for Union engine No. 81, which had been in the 
boiler shop to have firebox applied, was delivered to the erect- 
ing shop at 10.30 a. m. September 1. The erecting shop force, 
together with lagging and jacket men, worked until 4.50 p. m. 
in putting the engihe and boiler together on the 1st, and from 
7 a. m. to 10.15 a. m. on the 2d, at which time the locomotive 
was completed and delivered to the painters to have painting 
finished. The painters completed their work at 12 noon. 

Time consumed in putting the engine together, 8 hours 45 
minutes. Total time, including painting, 10 hours 30 minutes. 

D. J. Reppine, Master Mechanic. 
Pittsburg & Lake Erie Railroad Company. 
McKees Rocks, Pa. 


To the Editor: . 

A consolidation engine, No. 840, class W, arrived at our 
Portsmouth shops on October 1st with tires flattened 6 ins.; 
it was run into back shop at 5 p. m. the same date and at 6.15 
p. m. the wheels were placed in the machine shop ready to be 
turned. We commenced turning the tires, which were 56 ins. 
in diameter, on October 2d at 7 a. m. and at 6.05 p. m., 11 hours 
and 5 minutes later, they were finished; we had to take off 
% in., therefore reducing the diameter of the tires % in. 
At 6.30 a. m., October 3d, we commenced putting the wheels 


‘under the engine and at 11.30 a. m. it was turned over to the 


roundhouse with steam up and ready to go on its run. 

The amount of labor for turning and handling these wheels 
in machine shop was $3.9914, and in the erecting shop $13.33, 
or a total labor charge of $17.32%4. 

I do not think this can be beaten both for the amount of 
time and labor; if so would like to hear from some one who 
has done it quicker. These tires could have been turned 
quicker with less labor if our traveling crane would have 
handled the wheels to and from the machine. 

G. W. Ketter, General Foreman. 
Norfolk & Western Railway Co. 
Portsmouth, Ohio. 








REPAIRING CRACKED CYLINDERS. 


To the Editor: 

In the October issue of your journal appeared an interesting 
article describing the repairing of a cracked cylinder at the 
Michigan Central shops, the reading of which reminded me of . 
a novel method recently used at the C. R. R. of N. J. shops, at 
Ashley; Pa.; which deserves recording. 

The crack in this instance was in the side of the cylinder, 


-one of the kind usually repaired by applying a piece of boiler 


plate, secured with patch bolts and made steam tight by cauik- 
ing the edges of the crack or using some kind of packing. - A 
piece of iron 114 ins. thick was turned about 8 ins. in diameter 
and cut into two semi-circular pieces. These two pieces were 
fastened by %-in. patch bolts on either side of the crack, with 
a slight opening between them, and a band of iron was shrunk 
on over them, thus closing the crack tightly and making a 
steam-tight joint. The patch did not,interfere with the jacket 
and appeared to make an effective and speedy repair. 

- Epwarp B. McCase. 








SPECIAL APPRENTICESHIP. 
To the Editor: 

So much has been said in your journal of late in regard to the 
treatment of special apprentices that I want to record the fact 
that there is one road at least where they are well treated. I 
finished my course a few months ago and was immediately put on 
shop improvement work at the maximum rate of pay for machinists. 
You are at liberty to use this information without my name or the 
name of the road. J. K. L. 














" Novensen, 1904. 





WEIGHT OF PLATE SPRINGS. 
T'o the Editor: 

The following formula may be found useful for estimating the 
weight of plate springs: 

Let 1 = length of longest plate when straight. 

b = width of plate. 

t thickness of plate. 

n number of plates. 

w weight of band. 
WwW total weight of spring. 

Then W=.18 (LX BbXtXn) + w. 

w, the weight of the band can be easily calculated from its dimen- 
sions. 

In deriving the constant, the actual weights of about 200 springs 
were used, varying from 150 to 600 Ibs. The formula gave a weight 
within 1%4 per cent. of the actual for all springs, and within %4 
per cent. of the actual for springs in which the number of long 
plates was %4 the total number. The weight of clip ends was 
found to have.practically no effect on the formula. 

L. H. ScHENCK. 
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NEW MOTOR DRIVEN CRANK SHAPER. 





The 16-in. crank shaper shown in the half-tone has a two- 
piece crank motion, which gives a powerful, even cutting 
speed on the forward stroke and a quick return of 4 to 1. 
The method of driving from the motor by means of the belt 
is novel, and practical tests have shown it to be about as posi- 
tive as gearing or a chain drive. The idler pulley is con- 
nected to the armature shaft by gearing, and thus both idler 


\aaRa 


16-INcH CRANK SHAPER.—STOCKBRIDCE MACHINE COMPANY. 


and driving pulley act as drivers. The idler is held on the 
bell crank, as shown, and can be raised until the belt makes 
almost a complete wrap about the driving pulley. The motor 
is a Storey 1% h. p., variable speed, and the controller fur- 
nishes 26 steps by means of field control. As there are two 
runs of gearing, the ram has a total of 52 speed changes. 
The ram is of box pattern, and has a bearing in the column 
26 ins. long when at full stroke. The stroke can be adjusted 
from the front of the machine, and an index and pointer show- 
ing length of stroke are in plain view. The head which car- 
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ries the tool has its swivel accurately graduated, and is 
rigidly clamped. The tool slide has a travel of 6 ins. with 
automatic feed. The table has a working surface of 10 ¥ 
11% ins. on the top and one side, and has a cross feed of 22 
ins., automatic in either direction. It has a vertical move- 
ment of 14 ins. by means of bevel gears and a telescopic screw 
with ball bearings. The vise has a graduated base that can 
be set to any angle, is clamped to the table by four bolts fit- 
ting in the T slots, and can be used on either the side or top 
of the table. The rocker arm is designed so that a 3-in. shaft 
can be passed through under the ram for key-seating. This 
shaper is made by the Stockbridge Machine Company of 
Worcester, Mass. 








LOCOMOTIVE PRACTICE IN FRANCE. 





Following is an abstract of a paper by Edouard Sauvage, 
presented before the Internatiopal Engineering Congress at 
St. Louis. 

The interest of French locomotive practice is centered in 
the development of the 4-cylinder compound, which has per- 
mitted a marked increase in the weight and speed of the 
trains. In the majority of these engines the high-pressure 
cylinders drive one axle, and the low-pressure cylindérs an- 
other axle, but coupling rods have been preserved between 
these axles. The only exception is a unique locomotive (No. 
701) built in 1885 for the Chemin de Fer du Nord, in which the 
two axles were not connected. This plan has not been con- 
tinued. The use of coupling rods began in 1887 on the Paris, 
Lyons & Mediterranean locomotives. Since 1890 large num- 
bers of such engines have been built or ordered by 
French railroad companies, and their aggregate 
number will soon exceed 2,000. 

Mallet four-cylinder engines are used on meter- 
gage lines. These are supported on two separate 
groups of coupled axles: One group, driven by 
the high-pressure cylinders, is connected to the 
locomotive frame in the ordinary way; the other 
group, driven by the low-pressure cylinders, forms 
a movable truck, so as to give great flexibility to 
the engine. 

The majority of the compound engines belong 
to two classes, which may be considered as stand- 
ards in France: The express locomotive, with 
four large coupled wheels, of 2 m. (6 ft. 6% ins.) 
diameter or a little more, and the six-coupled loco- 
motive, with diameters of from 1.600 m. to 1.750 
m. (5 ft. 2 15-16 ins. to 5 ft. 8% ins.), both being 
fitted with a truck in front. The six-coupled loco- 
motives aré-equally fit for goods and for ordinary 
passenger trains. 

The new “Atlantic” (Nos. 3,001-3,008), recently 
built for the Paris-Orleans by the Société Alsaci- 
enne de Constructions Mecaniques, is of special 
interest as being the most powerful express loco- 
motive yet made for the French lines. The ad- 
hesive weight is 36 tonnes (18 tonnes per axle), 
and it is expected that- this weight will be in- 
creased to 40 tonnes. Such a change is easy in 
locomotives of this type. 

The following figures, extracted from the dyna- 
mometer car records and indicator cards taken 
during numerous runs of these engines with heavy 
express trains, give a fair idea of their power: 

A length of 13 km. (8 miles) was traversed in 419 sec- 
onds, being at a rate of 112 km. an hour (70 miles). The cut- 
off was at 53 and 65 per cent. respectively, in the high and 
low-pressure cylinders. The mean drawbar pull, behind the 
tender, was 2,350 kg. (5,180 Ibs.), from which results an aver- 
age effective horse-power of 972; the mean indicated horse- 
power was 1,830. The maximum indicated horse-power _re- 
corded on these engines was 1,900. (The unit of horse-power . 


used here is 75 kg.-X 1m. in a second, while the English unit 
is slightly greater.) 
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- On the Nord, “Atlantic” locomotives, with somewhat smaller 
dimensions, maintain a very fine express service. Average 
speeds, from end to end, of 90 to 100 km. an hour (56 to 62 
miles), are obtained with trains weighing (exclusive of loco- 
motive and tender) 250 to 300 tons. The profile of the lines 
is generally easy, with somewhat prolonged inclines of 5 mm. 
per m. (1 in 200), and, in a few places, of 8 mm. per m. (1 in 
125). Some of these trains run in connection with boats from 
England, and, in many instances of bad weather, time lost by 
the boat has been made up by the train, although the schedule 
is calculated with a pretty fair speed. 

The advantages of the four-cylinder eompound system, as re- 
sulting from a prolonged practice in France, may be summed 
up as follows: Economy of coal resulting from the compound 
system in itself, or increase of power with the same consump- 
tion of coal; good utilization of steam at very high pressure, 
with the simple or piston valve and the old gears; good bal- 
ance of pistons and other pieces with reciprocating motion; 
counterweights applied only for revolving parts, thus doing 
away with vertical variations of pressure and pounding action 
on rails; ample bearing surfaces for all parts of mechanism, 
owing to the use of four cylinders with four separate gears 
and suppression of all undue strains. 

It must be added that these compounds possess great elas- 
ticity in working, and are as well fitted for moderate as for 
high speeds, for light or for heavy trains. They remain eco- 
nomical within a wide range of power. In the Paris-Orleans 
experiments an average steam consumption of 10.5 kg. (23 
lbs.) per horse-power in an hour (the power being calculated ' 
from the action exerted by the driving wheels on the rail, to 
compare precisely with what is called the effective power of a 
stationary engine) has been measured with trains of heavy 
and also moderate weight. 

As regards details of construction, the nearly exclusive use 
of Serve or ribbed tubes in all new constructions is well worth 
mentioning. Experiments have proved that the efficiency of a 
given surface of Serve tubes, taking into account the whole 
metallic area in contact with hot gases, was about the same as 
with the same surface of plain tubes; and in practice ‘these 
tubes have been found durable and free from leakage. They 
must be kept free from ashes and soot by frequent cleaning 
with a steam jet and, when necessary, with scrapers. 

For valve gears the Walschaerts system has been adopted 
in many of the French four-cylinder compounds, as well as for 
ordinary locomotives. This system is quite convenient when 
the valve is placed above or under the cylinder, and there is a 
distinct advantage in the use of one eccentric instead of two, 
for inside as well as for outside cylinders. The whole mechan- 
ism is simple and easily kept in order. The distribution of 
steam effected by the Walschaerts system is particularly good, 
and quite uniform on both sides of the piston at different 
points of cut off. 

Piston valves are used in some of the latest designs. After 
the experience of the Bastern, they are preferable to flaf 
valves, chiefly as giving larger ports and so reducing wire- 
drawing and compression of steam. An economy of coal, as 
high as 10 per ceni., has resulted from their use in some 
cases. 

From prolonged experience and from the unanimity of 
opinion of all having experience with these engines, it may 
be taker for granted that the four-cylinder compound system 
possesses marked advantages, at least under the conditions 
of*service prevailing on main French lines. Thanks to their 
use, French railroads have been enabled to increase largely 
the weight and the speed of their trains, for goods as well 
as for passenger service, without any large increase of coal 
consumption per kilometer run. In fact, it is rather under- 
estimating the merits of the compounds to say that by their 
use the weight of trains is increased by one-third with the 
same cost of fuel over what it was with the best simple en- 
gines used before; or; if not the weight, speed is increased, 
and in many cases both weight and speed. 

In other words, the compounds would take a traffic equal 
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to four, against a traffic equal to three, the number of engines 
and the expenses for fuel and wages remaining the same. The 
initial cost of the compounds is higher, the expenses for Te- 
pairs may be somewhat greater, but the increase of traffic 
is such that the economy is obvious. As regards the cost of 
repairs, there is still some doubt as to their exact amount, as 
a very large proportion of the compounds have been running 
for a few years only, but it must be remarked that the in- 
crease of expenses will very likely be due to the boilers work- 
ing at a high pressure, and it seems that the same pressures 
would be necessary for simple engines, if they were to com- 
pete with compounds. 

To this must be added, especially for passenger service, the 
advantages of greater speed, of more punctuality, and of dis- 
pensing in many cases with pilot engines or with supple- 
mentary trains. In a mere practical point of view, the French 
administrations feel satisfied with the great extension they 
gave to the four-cylinder compound system, from which re- 
sulted economy as well as a large improvement in their ser- 
vices. 

A complete solution of the problem would require a proof 
that the same results might not be obtained in some other 
way. Available data are not sufficient to give such a proof 
in an incontestable manner; still, it seems difficult to build 
an ordinary locomotive quite equal in every respect to the 
latest compounds. 

It is clear that simple two-cylinder engines might be made 
with the same large boiler, and work with the same high- 
pressure, but it is nearly as clear that, with the ordinary valve 
gear of the locomotive, steam at such a high pressure cannot 
be utilized as well as by compounding; there is little doybt 
that the simple locomotive would require more steam for the 
same work or give less work for the same quantity of steam. 
In addition, there is a real difficulty in making all the parts 
ofthe simple engine strong enough to stand without undue 
wear the greatest stresses resulting from the increased pres- 
sure on large pistons, although this difficulty may be overcome. 

An opinion which seems to prevail is that compound loco- 
motives may be economical during long runs, but that their 
advantage is lost when they stop and start frequently, owing 
to the direct admission of steam to the low-pressure cylinders 
at starting. This opinion is rather too dogmatic, and the 
question requires some consideration. In many cases, with 
four-cylinder compounds, the tractive power necessary for 
starting from rest is obtained without this direct admission, 
or steam is admitted in that way only for the very first revolu- 
tion of wheels. The engine is then worked compound, but in 
full gear for all cylinders. Of course, steam is not so well 
utilized as with a proper degree of expansion in each cylinder, 
but, even in that case, the compound compares favorably with 
a simple locomotive working in full gear. 

In conclusion, opinions expressed by men placed at the head 
of locomotive departments of French railroads will be found 
of interest. -Among others, M. Baudry, locomotive superin- 
tendent of the Paris, Lyons & Mediterranean, ended a communi- 
cation to the Société des Ingenieurs Civils as follows: 

“Some people may be of opinidn that the importance of the 
coal saving due to compound locomotives is small, and even 
vanishes when the prices of coal are very low. That is a mis- 
take, as the saving of coal means really an increased power of 
the locomotive. In fact, there is no saving of coal for a certain 
work performed, but there is more work for the same coal 
consumption; thence result other important savings; less loco- 
motives, less drivers, less firemen, less trains are necessary 
for a given traffic. These aggregate savings, which do not 
depend upon the price of coal, greatly exceed, in the majority 
of cases, the saving of coal proper. If the weight of trains 
is not increased, then an acceleration in speed is possible, and 
in that way the construction of more economical locomotives 
has resulted, during the last few years, in an increase of speed 
on all French lines.” 

M. Salomon, locomotive superintendent of the Eastern; 
writes that: 
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“Compared to the ordinary locomotive, the compound loco- 
motive has the important advantage of a coal economy, which 
varies with the nature of the service, but which is, on an aver- 
age, from 10 to 15 per cent. With the use of four cylinders the 
symmetry of the engine is preserved, inertia forces are in bet- 
ter equilibrium, the turning force is more uniform, the total 
work is divided between two axles, and stresses are more 
evenly distributed on the frame. As a consequence, the mile- 
ages between two heavy repairs in the shops has been increased 
by 50 per cent. 


“In my opinion, the use of these locomotives marks an im- 
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portant lsrovebanit: which has not been accompanied by 
any trouble in service; the only objections which have often 
been made to the use of compound locomotives are want of 
elasticity in their power, and excessive compression of steam 
at high speed. As regards the first objection, the use of inde- 
pendent gears for the high and-for the low-pressure cylinders 
allows a satisfactory distribution of steam under very different 
rates of weight and speed. The second objection vanishes with 
large clearances and sufficient area of steam passages on the 
low-pressure cylinders. In this respect piston valves will be 
quite suitable if they remain sufficiently tight.” 








CAR WHEEL LATHE. 





This machine, specially designed for turning steel tired 
car wheels by the Pond Works of the Niles-Bement-Pond Com- 
pany, is able to take complete advantage of the use of the high 
speed tool steels, due to its smooth, powerful drive and the 
rigid manner in which the wheels are gripped and this, in ad- 
dition to the improved facilities provided for placing the 
wheels in the lathe and removing them, has enabled it to very 
greatly increase the output over that produced by old methods. 








position shown, bushings are put on the journals and the tail- 
stocks are brought up. The “Sure Grip” drivers, shown in de- 
tail in Fig. 2, are then adjusted as shown in Fig. 3. The 


chucking jaws in the face plate hold the tires rigidly and by 
screwing up the set screws of the “Sure Grip” drivers the tires 
are firmly wedged between the driving plates and the chuck 
jaws so that the full power of the machine can be utilized. 
Plain chuck jaws are in most cases sufficient and parts 5, 6 
and 7, shown in Fig. 3, which are used to prevent the tire from 
being crowded off, can be omitted. 


After the wheels are in 





Fic. 1—ReEAR VIEW OF CAR WHEEL LATHE.—NILES-BEMENT-POND COMPANY. 








Fig, 2—‘‘SURE 
GRIP” DRIVER. 


FIG. 3—APPLICATION OF “SURE GRIP” 
DRIVER. 


Fig. 1 is a rear view of the machine and shows a pair of 
wheels about to be rolled out of the lathe. The large gear 
from which the section has been removed to allow the wheels 
to be rolled out, is driven by a worm which runs in oil and 
which gives a very smooth and powerful motion to the driving 
plates. In placing wheels in the lathe they are rolled into the 

















FIG. 4—CHIP TAKEN ON 36-INCH MIDVALE TIRE. 


place the section of the large gear wheel can easily be slipped 
into position and is held by a key. The two large bolts, one 
of which is shown to the left of the section of the gear, are 
put in place and the nuts tightened. The lathes are set level 
with the floor so that the wheels can easily be rolled into place 
and a pit is provided at the front of the machine for the con 
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venience of the operator. 
lathe, the actual time of taking out one pair and putting in 
‘another should not consume more than 8 to 12 minutes. 

This lathe, with an experienced operator and good facilities 
for getting the wheels to and from it, can turn out from 5 to 
7 pairs of wheels per day of 10 hours, or an average of 36 pairs 

‘ per week. Practical experience has demonstrated that the 
output is greatest when the feed and cut are a maximum rather 
than when a high cutting speed is used. Fig. 4 shows a chip 
taken on a pair of 36-in. Midvale tires, the tool being of Mid- 
vale special steel, 3 x 1144 ins. in section, depth of cut 11-16 in., 
feed 7-16 in., cutting speed 9 ft. per minute. A tool of self-hard- 
ening steel of the above size is large enough to prevent spring- 
ing or breaking and the large cross section has the advantage 
of rapidly carrying away the heat generated at the cutting 
edge. 








NEW DESIGN OF HORIZONTAL BORING, DRILLING 
AND MILLING MACHINE. 





This machine, illustrated in the halftone, is of radically dif- 
ferent design from the conventional “knee type” of horizontal 
boring, drilling and milling machine and is constructed with 
a view to increasing its capacity and usefulness by adapting 
it for a wider range of work than is usually handled by such 
machines. The vertical adjustment is made by raising or low- 
ering the spindle head instead of the platen, which on the or- 
dinary type of machine is difficult of adjustment if carrying 
a heavy load. This allows the use of a vertical power feed for 
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With the wheels convenient to the 





E, which has on its opposite end a worm hobbed to fit the sta- 
tionary screw, the screw and worm acting as a rack and pinion. 
Where it is desired to do work on pieces longer than the nom- 
inal capacity of the machine, the outer support for the boring 
bar can be removed entirely by loosening the four T bolts 
which hold it to its base. Lateral adjustment of the platen is 
obtained by turning the shaft D. 

The feed motion is taken from the main driving shaft which 
runs at a much higher speed than the spindle and. makes it 
possible to get a coarse feed without gearing up; the finer feeds 
being obtained by gearing down. This makes the feeds excep- 
tionally powerful. It also furnishes two series of feeds, one 
when the spindle back gears are out and one when they are in, 
the coarser ones being obtained when the spindle back gears 
are in. The feeds vary from .004 to .283 in. per” revolution of 
the spindle and are controlled by the levers A and B, which 
furnish 9 changes or 18 different feeds with the spindle back 
gears in and out. The lever C reverses all feeds. The lever 
J operates sliding gears which connect the vertical driving 
shaft to the spindle and are known as the back gears. , 

G furnishes a vertical hand adjustment for the_spindle head. 
H operates two clutches in the feed box; when it is in one posi- 
tion the feed for the spindle is engaged and that for the table 
is disengaged; when in the other the feed for the table is en- 
gaged and that for the spindle disengaged. The lever F oper- 
ates the power vertical quick motion for the spindle head up 
and down. 

The gear box is bolted on the end off the bed and contains 
steel cone gears which are manipulated by the two levers 
shown on top of the box and fur- 








DRILLING AND MILLING 


HORIZONTAL BORING, 


milling purposes which is impossible on the old construction 
where the platen after it is adjusted must be clamped to the 
yoke in order to obtain sufficient stiffness. The elevating 
screws for raising and lowering the spindle head and the outer 
support for the boring bar are connected by planed bevel gears 
to the same driying shaft and are therefore automatically kept 
in alignment. The spindle is of crucible steel and has a long 
bearing in the sleeve. The front of the sleeve forms a face 
plate to which the facing head or face milling cutters or other 
large tools may be attached. The hand wheel on the front of the 
head gives a slow motion to the spindle and the one to the 
left a fast motion. 

The platen is provided with a power cross feed in order to 
make the machine complete for milling purposes and thus in- 
crease its usefulness and in many cases save the rehandling 
and resetting of the work. The cross motion of the platen is 
great enough so that work can often be adjusted on one end 
of it while the machine is boring a piece on the other end. The 
yoke is adjusted endwise by turning with a wrench the shaft 





MACHINE.—LUCAS MACHINE TOOL COMPANY. 





nish 6 changes of speed which in 
combination with the back gears 
on the spindle head give 12 
changes of spindle speed in cor- 
rect geometrical progression. The 
driving pulley can be engaged or 
disengaged by means of a friction 
clutch which igs operated by the 
long handle placed convenient to 
the operator. A direct connected 
motor drive can be applied if de- 
sired. 

Adjustments of the _ spindle 
head outer boring bar support and 
platen are made by precision 
screws which are provided with 
dials graduated to 1-1,000 of an 
inch, thus allowing holes to be 
bored and surfaces to be milled 
an exact distance apart, making 
it possible to produce interchange- 
able work without the use of jigs. 

The machine is self-contained 
and the bed, which is of a 
deep box construction, has 3 feet, is stiff enough to set on any 
good floor and does not require a special foundation. This 
machine is made by the Lucas Machine Tool Company of Cleve- 
land, and is known as No: 1 Precision boring, drilling and mill- 
ing machine. They also make a No. 2 machine of the same 
general design, but larger in size and better adapted to the 
class of work it would be required to handle in a railroad shop. 











We expect to build a shop or shed with two tracks long 
enough to hold twenty steel cars each. Before they are taken 
in on track No. 1 we will remove the scale from the inside 
with a pneumatic hammer and the paint and rust from the 
outside with a sand blast. Then as they are run in we pro. 
pose to paint them with a movable spraying machine suspended 
above the cars on a track running the length of the shop, using 
a double hose; so that both sides of the cars can be painted at 
the same time. After giving them two coats we will put them 
on track No. 2 for drying and stenciling—B. F. Wynn, Master 
Car and Locomotive Painters’ Association, 
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ROUNDHOUSE EQUIPPED WITH OVERHEAD CRANES AND MOVABLE TELESCOPIC SMOKE JACKS. 
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: PLAY OF (ROW ROOF 
SON MOVABLE SMOKE JACK—TOGETHER WITH THE SMALL SECTION OF ROOF If HAS A MOVEMENT OF 3 FEET TO 
ACCOMMODATE ITSELF TO POSITION OF LOCOMOTIVE—ALL PARTS OF CAST-IRON. 


ROUNDHOUSE CRANES AND SMOKE JACKS. 


THE DICKIN 


very important shop, because the satisfactory operation of 
locomotives is directly dependent upon its efficiency. The 
roundhouse is to-day, in addition to its other functions, a shop 
for emergency repairs of a most important character, because 
terminal delays have become a great item of expense when 
locomotives are in such great demand as at the present time. 
The weight of locomotive parts is now so great as to cause 





Progress during the past five years in the use of .heavy loco- 
motives and heavier trains has entirely changed the status of 
the roundhouse and given to it an importance which it never 
had before. Instead of merely providing housing for engines, 
the roundhouse has become a shop for running repairs, and a 
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hot only difficulty and expense but hardship in the round- 
house, where the work is handled in the old way without suit- 
able facilities. A light, overhead crane, which is always ready 
for use, is one of the best factors for economy which is avail- 
able for a roundhouse. Lifting, by cranes as contrasted with 
lifting by manual labor is everywhere considered one of the 
most economical processes for the saving of labor. It has been 
considered impossible to equip roundhouses with cranes in 
such a way as to avoid interference with the smoke jacks, be- 
cause, most of the lifting being at or near the front ends of 
the engines, the cranes must necessarily be able to pass the 
jacks. A simple and effective way out of this difficulty is illus- 
trated in the accompanying engravings, showing the construc- 
tion, developed by Mr. Paul Dickinson, of Chicago. The diffi- 
culty is met by the use of multi-telescoping jacks, which tele- 
scope to an extent permitting them to be raised entirely clear 
of the crane. The photograph engraving shows a combination 
of a crane and telescoping jacks arranged in this way. Inter- 
locking appliances prevent contact of the crane with the jacks 
before the latter are raised out of the way. The crane is 
locked when the jacks are down, and the jacks are locked 
when the crane is over the stack. The convenience of this 
arrangement and the method of operating the jacks and crane 
from the roundhouse floor are indicated in the engravings. 

Last winter developed a weakness in roundhouses which has 
never before been fully appreciated. Heavy traffic, combined 
with unusually severe weather, found roundhouses woefully 
unequal to the demands made upon them, chiefly because a 
large amount of repair work was required to be done in an 
atmosphere of steam, gas and smoke. Good work cannot be 
done quickly under such conditions, and the trouble became 
serious in the very cold weather. In fact, the greatest neces- 
sity for good ventilation comes in cold weather, when the 
largest amount of roundhouse work. is required. Suitable 
smoke jacks are necessary in order to carry off the smoke. 
Mr. Dickinson has devoted much time and study to this prob- 
lem. He finds it necessary that the jacks should fit tightly 
over the stacks of the locomotives, and it is conceded that if 
the smoke and gases are carried from the stacks directly out 
of doors, the largest part of the problem is solved. Because 
of the difficulty in stopping a locomotive, or “spotting” it 
exactly under the jacks, and also because of the desirability 
of being able to move the engine slightly, forward or back- 
ward, it is necessary to build the jacks to provide for move- 
ment and adjustment along the track, or a great deal of 
smoke will escape into the house, especially when forced 
draft is used, and it always is used in firing up and getting 
ready for going out. This is particularly troublesome when 
the engine must be moved a few inches to work on rods or 
pistons. Mr. Dickinson provides for this by moving the jack 
to conform to the position of the locomotive and insure the 
passage of the smoke without getting it into the house. The 
method of construction and the levers for moving it are 
shown in the engraving. Experiments with various materials 
for jacks have led to the opinion that cast-iron is most satis- 
factory. The improvements shown are considered important 
in roundhouse practice, which will have a marked effect upon 
roundhouse efficiency and service. Further information may 
be had from Mr. Paul Dickinson, Security Building, Chica- 
go, Til. 





Will the electric railway replace the steam locomotive? 

Perhaps the best answer is that its future is not in the 
wholesale destruction of existing great systems. It is in the 
development of a field of its own, with recognized limitations 
but of vast possibilities. It will file that field to the practical 
exclusion of all other methods of transmitting energy; it will 
operate all street railway systems, and elevated and under- 
ground roads; it will prove a valuable auxiliary to trunk sys- 
tems; but it has not yet sounded the death-knell of the loco- 
motive any more than the dynamo has that of the stationary 
steam engine. Each has its own. legitimate field which will 
play its proper part in the needs of all civilization—Frank J. 
Sprague, International Electrical Congress. 
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. PRRSONALS. 





Mr. H. H. Warner has resigned as master mechanic of the 
Northern Pacific at Seattle, Washington. 





Mr. S. King has resigned as master car builder of the Inter- 
colonial Railway, to become assistant master car builder of 
the Canadian Pacific. 





Mr. Thomas M. Feeley has been appointed master mechanic 
of the Iowa Central Railway, with headquarters at Marshall- 
town, Ia., to succeed Mr. W. O. Johnson. 





Mr. W. L. Larry has been appointed master mechanic of the 
New York, New Haven & Hartford Railroad at Taunton, Mass., 


to succeed Mr. A. W. Twombly. 





Mr. A. W. Sullivan has resigned as assistant second vice- 
president of the Illinois Central to become general manager 
of the Missouri Pacific, with headquarters at St. Louis, Mo. 


~—= 


-Mr. A H. Gairns has been appointed general foreman of the 
San Bernardino shops of the Atchison, Topeka & Santa Fe 
Railway at San Bernardino, Cal. 








Mr. G. H. Bussing has been promoted from the position of 
assistant superintendent of motive power to that of superin- 
tendent of motive power of the Evansville & Terre Haute. 





' Mr. C. T. Howe has been appointed master mechanic of the 
New York, New Haven & Hartford Railroad at South Boston, 
Mass., to succeed Mr. S. P. Willis. 





Mr. P. F. Flavin has been appointed acting master mechanic 
of the National Railroad of Mexico at Laredo, Texas. He has 
been foreman of the boiler shop at that place. 

e 





Mr. W. F. Girten has been appointed general foreman of car 
repairs of the Central Railroad of New Jersey, with headquar- 
ters at Elizabethport, N. J. 





Mr. C. T. Sheldon has been appointed master mechanic of the 
New York, New Haven & Hartford Railroad at Valley Falls, 
R. I., to succeed Mr. L. M. Butler. 





Mr. William Hassman has been appointed master mechanic 
of the Peoria & Pekin Union Railroad, with headquarters at 
Peoria, Ill. , , 





Mr. I. C. Hicks has been appointed master mechanic of the 
Atchison, Topeka & Sante Fe Railway, with headquarters at 
Albuquerque, N. Mex. 





Mr. R. M. Boldridge has been appointed master mechanic of 
the Mississippi Central Railroad, with headquarters at Hat- 
tiesburg, Miss., to succeed Mr. C. H.. Welch, resigned. 





Mr. J. A. Edson has been appointed general manager of the 
Chicago, Cincinnati & Louisville Railroad, with headquarters 
at Cincinnati, Ohio, to succeed Mr. C. G. Waldo, resigned. 





Mr. Charles Gaspar has been appointed mechanical engineer 
of the Wisconsin Central Railroad, with headquarters at Fond 
du Lac, Wis. For the past two years his title has been chief 
draftsman. 


L. 





Mr. C. F. Richardson has been appointed general road fore- 
man of equipment of the St. Louis & San Francisco, with 
headquarters.at St. Louis, Mo. He has been road foreman of 
engines of the Baltimore & Ohio. 





Mr. Frank Hedley has been appointed general manager of 
the Interboro Rapid Transit Company of New York, to relieve 
Mr. BE. P. Bryan, who has been vice-president and general man- 
ager and who retains the position of vice-president. 
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Mr. J. A. Hill has been appointed master mechanic of the 
Lake Erie & Western Railroad, with headquarters at Lima, 
Ohio, to succeed Mr. William White. 





Mr. Clement F. Street has severed his connection with the 
Wellman-Seaver-Morgan Engineering Company to accept the 
position of commercial engineer of the Westinghouse Electric 
& Manufacturing Company, with headquarters in Pittsburg. 





Mr. R. Atkinson has resigned as master mechanic of the 
Philadelphia & Reading at Reading, Pa. 





Mr. William White has resigned as master mechanic of the 
Lake Erie & Western at Lima, Ohio, to enter the service of the 
Chicago Pneumatic Tool Company. 





Mr. S. J. Campbell has been appointed master mechanic of 
the Chicago, & Alton Railroad, with headquarters at Slater, 
Mo., to succeed Mr. F. P. Roesch, resigned. 





Mr. A. L. Rossetter has been appointed master mechanic of 
the Chicago, Peoria & St. Louis Railroad of Illinois, with 
headquarters at Springfield, III. 





Mr. Charles Wilson has been appointed master mechanic 
of the Lehigh Valley at Wilkesbarre, Pa., to succeed Mr. F. F. 
Gaines, resigned. 





Mr. John Howard has been appointed superintendent of 
motive power of the New York Central & Hudson River 
Railroad in addition to his duties as superintendent of motive 
power of the Boston & Albany. His headquarters will be ai 
the Grand Central Station, New York. 





Mr. F. W. Brazier has been appointed superintendent of roll- 
ing stock of the New York Central & Hudson River Railroad. 
His title for the past six years has been assistant superintend- 
ent of rolling stock. His jurisdiction is extended over the 
Boston & Albany, in addition to the New York Central. 





Mr. LeGrand Parish has been appointed assistant superin- 
tendent of motive power of the Lake Shore & Michigan South- 
ern Railway, with office in Cleveland. Those who know Mr. 
Parish and his work will be pleased by his advancement to 
a position of greater responsibility. He entered the service 
of the Lake Shore as a clerk in the car department, and his 
superiors being impressed with his administrative ability, he 
was soon made foreman of car repairs, serving in that ca- 
pacity for several years and at two important repair points. 
About six years ago he was appointed master car builder at 
Englewood, Ill., where he had charge of the maintenance of 
car equipment on the western portion of the road, and this 
position he now leaves to go to Cleveland. He owes his suc- 
cess to thoughtful study of the problems coming before him 
and to business methods in dealing with them, combined with 
good judgment of men and unusual ability in managing his 
subordinates in a way which brings voluntary loyal support 
from all. This appointment is announced with a conviction 
that Mr. Parish is only beginning a career of increasing re- 
sponsibility and recognition. 





Mr. Frederick M. Whyte has been appointed general mechan- 
ical engineer of the New York Central lines, with head- 
quarters in the Grand Central Station, New York City. He 
has held the position of mechanical engineer of the New York 
Central & Hudson River Railroad since August 16, 1899, and is 
admirably equipped by education and experience for the im- 
portant work of his new position. Mr. Whyte is 39 years of 
age, and was graduated from Cornell University in 1889. 
He entered railroad’ service in that year, and has been 
draughtsman in the motive power department of the Lake 
Shore & Michigan Southern, in the testing department of the 
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Baltimore & Ohio, in the office of the late David L. Barnes 
in Chicago, was connected with the South Side Elevated Rail- 
way and the Northwestern Elevated of that city, and a mem- 
ber of the staff of the Railroad Gazette in the same place. 
In 1897 he was appointed mechanical engineer of the Chicago 
& Northwestern Railway, and resigned in 1899 to take the 
position on the New York Central from which he is now pro- 
moted. Mr. Whyte’s present appointment is an exceedingly 
important one, and is the only one carrying the title of gen- 
eral mechanical engineer of a system of allied lines. It is a 
step in the direction of unification of the engineering prob- 
lems of a system of roads which brings great possibilities of 
advantage from a standpoint of the business interests of the 
roads as affected by the mechanical department. Mr. Whyte 
and the New York Central lines are to be congratulated upon 
this fitting appointment. 








ELECTRIC TRACTION ON THE Erie.—This road contemplates 
the application of electric traction to 51 miles of its New 
Jersey suburban district, with a central power station at 
Paterson. 





CoMPRESSED AIR MeETeRS.—At the recent Holyoke convention 
of the New England Waterworks Association a new meter for 
measuring compressed air was exhibited. A device of this kind, 
if accurate, would be a valuable aid to the economical use of 
compressed air in railroad shops. 





The adoption of electricity on any trunk line service will be 
determined by the hard and fast rule of financial necessity. It 
is my belief that some of the largest expenditures, and those 
most fruitful of return to those who own the steam railroads 
of the country to-day, will be in the purchase and control of the 
competing electric railways which, having in the past acquired 
franchises of undoubted value, have built up a business which 
they can hold and which will increase, and many a steam rail- 
way will be better off financially and bring bigger returns if it 
gathers in these franchises and systems and takes to its lines 
an advantage it will be difficult to duplicate in the future.—F. 
J. Sprague, International Electrical Congress. 





HIGH-PRESSURE PACKING.—A new packing for high-pressure 
service has been placed on the market by the New Jersey 
Asbestos Company, of Camden, N. J. It is moulded to shape 
in steel dies under hydraulic pressure, making it nearly as 
solid as if of metal, and yet it remains flexible. The rings are 
made of the same material as the well-known “Gladiator” us- 
bestos metallic packing. They do not burn out or blow out 
of the stuffing boxes, and a number of prominent railroads 
are using them on locomotives, where satisfactory packing 
is specially appreciated.- Information concerning these pack- 
ing rings may be obtained from the manufacturers. 





GoLtp MepAL For Rar. Jornts.—The Jury of Awards of the 
Louisiana Purchase Exposition has awarded the gold medal 
for rail fastenings to the Continuous Rail Joint Company of 
America, for their display made in the Transportation Build- 
ing, of their rail-joint products. The exhibit shows various 
types of rail joints produced by patented machinery controlled 
by the company in this country. Further acknowledgment of 
the merits of the continuous rail joint is shown in the fact 
that over 20,000 miles of railroad track has been equipped 
within the past ten years. The company owns and operates 
the Albany Iron & Steel Works, at Troy, N. Y. This com- 
pany is now bringing out a new type of insulated rail joint, 
and also an electric bonding joint to be placed upon the mar- 
ket. The development of the business has made it necessary 
to organize a company in Canada for the exclusive use of 
Canadian patents originally owned by them, and another cor- 
poration in London, England. This appliance has already 
been introduced in many foreign countries. The “generat 
offices of the company are at Newark, N. J. 



























































































30-INCH BORING AND TURNING MILL. 





The boring and turning mill illustrated in the photograph is 
equipped with a swivel turret head, and presents great possi- 
bilities as a time and labor saver on certain classes of work. 
It swings 32 ins. in diameter and 15% ins. under the cross. 
rail, and can be furnished with either a three-jaw independent 
and universal chuck combined, as shown, 30 ins. in diameter 
or with a plain table, with or without jaws. The face plate 
is bolted to a large driving gear, which has an outer bearing 
with an automatic oiling device arranged in the bed to keep 
the bearing well lubricated. The face plate has eight changes 
of speed, from 18 to 73 r. p. m., without back gears, and from 
2.28 to 9.3 r. p. m. with back gears. The centre spindle is 
7 ins. in diameter, 18 ins. long, and is made with an angular 
bearing to receive side strains, with check nuts on the under 
side of the spindle to prevent any lifting tendency. 

The turret has five sides, 10 ins. across flats, and has five 
2 3-16-in. holes. The turret slide has a traverse of 16 ins., 
and in the swivel head can be set over at any angle up to 30 
degrees, and will face 30 ins. in diameter. The mill has a 





30-INCH BORING AND TURNING MILL.—BAUSH MACHINE TOOL 
COMPANY. 


Hendey-Norton change gear device on its upright for feeuing 
and thread cutting. Twenty vertical feeds are provided from 
.0125 to .1666 in. per revolution of the table, and twenty hori- 
zontal feeds are provided from .015 to .211 in. per revolution 
The mill is driven by a cone of large diameter, taking a 
3-in. belt, and is so arranged that a motor drive can be ap- 
plied at any time. The back gears can be changed by means 
of a lever without the use of a lock nut. The machine weighs 
5,900 lbs., and is self-contained, and therefore does not require 
an‘ expensive foundation. It is made by the Baush Machine 
Tool Company, Springfield, Mass. 
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HIGHEST DEVELOPMENT OF AIR BRAKES. . 





THE Hich SprepD BRAKE. 





This country is impressed as it never has been before with 
the necessity for safeguarding lives and property in transporta- 
tion and its railroads are earnestly seeking means for meet- 
ing the problem of safety of trains. Among these is increased 
braking capacity, because the limiting conditions of safe speeds 
lies in the ability to stop quickly. Much is said about phenom- 
enally high speeds of 100 miles per hour and over, but these 
will not be attained in regular service unless brake practice 
develops with the increased speeds. 

For 40 years of the early history of railroad progress the 
brake problem was not attacked... Up to 1864 no real improve- 
ment in braking was attempted. Since that year progress has 
been rapid, especially since the first use of the compressed air 
by Mr. Westinghouse, and now we haye in the “High Speed 
Brake” the greatest development in this field and one which 
means more for the safety of fast trains than any other appli- 
ance now available. 

At the St. Louis Exposition this brake is exhibited by the 
Westinghouse Air Brake Company and the usual applications 
of apparatus with which all railroad men are familiar have 
given place to this apparatus which was designed to meet the 
greatest present need. 

The improved brake requires little apparatus in addition 
to that of the quick action brake, and no change in the mech- 
anism of the latter; but a train-line and auxiliary reservoir 
pressure of 110 lbs. is employed instead of 70 lbs., the pressure 
generally used in connection with the quick-action brake. The 
high speed brake consists of the quick-action air brake appara- 
tus as ordinarily applied to a passenger car, to which is added 
an automatic reducing valve that is attached to the body of the 
car adjacent to the air cylinder, to which it is conneeted by 
means of a pipe. This reducing valve is so constructed that 
it remains inert in all service applications of the brake unless 
at any time the brake cylinder pressure becomes greater than 
60 Ibs., in which event the valve operates to discharge promptly 
from the brake cylinder as much air as necessary to restrict the 
cylinder pressure to that intended. In an emergency applica- 
tion of the brakes the violent admission of a large “volume of 
air to the brake cylinder raises the pressure more rapidly than 
it can be discharged through the port of the reducing valve, 
and the air is discharged from the brake cylinder in such a 
manner that it does not become reduced to 60 lbs. until the 
speed of the train has been very materially checked. On 
emergency application, the high train line and auxiliary pres- 
sures fill the brake cylinders almost instantly with air at about 
85 Ibs. pressure, thereby giving a pressure of the brake shoes 
upon the wheels about 40 per cent. greater than that realized 
by the use of the quick-action brake alone. The air pressure 
immediately begins to escape from each brake cylinder through 
the automatic reducing valve, continuing to do so until the 
cylinder pressure is reduced to 60 Ibs., which is thereafter 
maintained until the brakes are released by the engineer. 

On account of the high pressure carried with this brake, a 
full service application of the brake will leave the pressure 
in the auxiliary reservoir at nearly 100 Ibs.; in fact, 3 full 
service applications can be made without recharging the auxil- 
iary reservoirs, and there will still remain sufficient air pres- 
sure for an emergency stop equal to that of ordinary practice. 
These advantages, coupled with such a restricted brake cylin- 
der pressure for all service applications of the brake that wheel 
sliding is avoided, require no further.comments to insure 
recognition of their importance in materially advancing the 


, art of train stopping. 


The high speed equipment for a locomotive requires but few 
parts in addition to the quick-action apparatus and the simple 
movement of 1 or 2 cock handles to convert the brakes from 
quick action to high speed, or vice versa, thus making entirely 
practical the operation of either type without delay or incon- 
venience. That the brake, with which over 24,500 locomotives 
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and passenger cars have been equipped, has proven its utility 
as a positive and material advancement in air brake practice 
must be patent to all who visit the exhibit and familiarize 
themselves with its possibilities to accomplish results hitherto 
unattainable, and that its merits and value are rapidly becom- 
ing recognized by railways is apparent from the large number 
of locomotives and cars in daily service provided with the ap- 
paratus. -To the layman the term “high speed” is to some ex- 
tent a misnomer, for while the impression is conveyed that the 
brake is intended to be used only on trains scheduled at high 
continuous speeds, its meritorious features can be utilized to 
distinct advantage on all trains operating on a more moderate 
schedule but frequently attaining speeds such as that for which 
the high speed brake was primarily intended. The practicable 
solution of the important question of train control has been a 
prime factor in the establishment of fast passenger schedules, 
and the whole exhibit is an interesting example of the West- 
inghouse Air Brake Company’s policy of harmonizing all of its 
improvements with its equipment already in service by simple 
and effective attachments to former standards. 

In describing the “Schenectady Superheater Locomotive” on 
page 339 of the September number, savings of 33 per cent. 
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were mentioned as having been effected by a superheater on 
the Canadian Pacific Railway. This record was made with a 
Schmidt superheater. 





M. C. B. Lerrer Batitot.—The letter ballot, which closed 
September 25, resulted in the adoption of all the recommenda- 
tions made at the convention of last June except three. These 
concerned the distance between the centre of bolsters and the 
base of the sill, the height and width of cars on high trucks 
and the lettering on end fascia boards. 





LoOcoMOTIVE BoILER STEEL AND TusBes.—The result of the 
letter ballot by the Master Mechanics’ Association on the 
recommendations offered at the convention of last June is 
announced by Secretary Taylor to be in the affirmative with 
respect to boiler steel, firebox steel and boiler tubes of steel 
and iron. 
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A POWERFUL CRANK SHAPER. 





A 16-in. crank shaper designed for heavy work, and with 
a view to durability, is shown in Figs. 1 and 2. In addition 
to the substantial design of the various parts,the details of 
the rocker arm construction are of special interest. The 
rocker arm is connected to the ram by a link, which allows 
a more direct pull than does the ordinary design of crank 
shaper, and gives a very even cutting speed. Wear of the 
crank shoe can be compensated for by adjusting the screws 
shown in Fig. 2. 

A back gear ratio of 20 to 1 is provided, change from one ~ 
run of gearing to the other being made by a lever, which 
throws either one of two gears, keyed to a sleeve which slides 
on the driving shaft, in or out of mesh with gears on the back 
shaft. The ram has a bearing of 30% x 10 ins., and is de- 
signed so that the section gradually increases in strength, and 
is strongest at the point where the leverage is greatest, which 
is when the cutting. tool is at its extreme forward position. 

























Ram Adj.Nut 


Crank Shoe+— 


Adj.Screws 





FIG. 2.— RAM AND ROCKER ARM 
CONSTRUCTION. 
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Length of stroke and position of the ram can be changed with- 
out leaving the work and while the tool is in motion or at 
rest. The rail is 9 ins. long, and has 1% ins. top wearing sur- 
faces. The cross traverse is 21 ins., and the screw has a 
graduated collar. Vertical adjustment is effected by bevel 
gears, which are protected from dirt and chips, and are pro- 
vided with ball bearings and operate the telescopic screw. 

The table, in addition to the T slots on top and sides, has 
a V for holding shafts and similar work vertically, and can 
readily be detached from the saddle. An extension provides 
for\ a broad clamping surface, utilizing the full length of the 
stroke. The vise has a base that can be firmly bolted to top 
or sides of table, and the swivel is held to this base by two steel 
planer head bolts. The head swivel is held in the sime man- 
ner; both are graduated, and can be set to any angle, quickly 
and accurately. A down feed screw to the head is provided 
with a graduated collar. A large opening under the ram pro- 
vides for key-Seating of shafts or similar work of any length. 
This shaper is manufactured by the Queen City Machine Tool 
Company of Cincinnati. 










































































MOTOR DRIVEN LATHE. 





The photographs illustrate a simple and substantial motor 
application to a Lodge & Shipley 16-in. engine lathe. The 
lathe is equipped With their improved headstock, which is 
designed for high speeds and heavy cuts, and is the same 
ag the one described on page 313 of the August issue of this 
journal, except that it is arranged for the motor drive. The 
motor is supported as shown. 

On an extension of the armature shaft is a sleeve, to which 
two gears are keyed. The handwheel slides this sleeve along 
the shaft and throws either gear in mesh with the correspond- 
ing gear on the short auxiliary shaft according to the speed 
desired. 

The patent head furnishes three speed changes, which in 
combination with the two driving shaft speeds furnish 6 
mechanical speed changes. This in combination with a North- 

















REAR VIEW OF LODGE & SHIPLEY LATHE SHOWING MOTOR 
APPLICATION. 
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OTTO GAS ENGINE EXHIBIT, 





The exhibit of the Otto Gas Engine Works of Philadelphia, 
Pa., at the St. Louis Exposition occupies the largest space ever 
devoted to the exhibition of gas and gasoline engines ex- 
clusively in this country. The general display at their ex- 
hibit is characteristic of the high grade of the engines which 
they build. There are seventeen engines shuwn for general 
and special work, eleven of which are fitted up and running, 
ranging in sizes from 2 to 140 h.p. 

There are several novelties of more than ordinary interest, 
including a 40-h.p. horizontal single-cylinder engine as shown 
directly connected to a Diehl generator. The engine is of their 
special electric light type, which is fitted with their rotary 
ball governor which regulates the charges taken, or fuel con- 
sumed, according to work done; sometimes called “hit and 
miss” governing. The regulation of this engine gives a varia- 
tion in voltage not exceeding 2 per cent. with engine carry- 
ing anywhere from full load down to but a few lights. The 
claims made for this engine are, being a single-cylinder type, 
it requires less attention and is very much simpler in con- 
struction than an engine having a multiplication of cylinders 
in order to get the regulation for electric light purposes. 
Most users, desire an engine which does not require constant 
attention, which condition this single-cylinder direct-connected 
type fulfils. Besides, with this method of governing, the idle 
running gas consumption is less than 18 per cent. of full load 
consumption, which is decidedly more economical than a so- 
called throttling governing engine, or one having a multiplica- 
tion of cylinders, and this adapts itself to many situations 
where the load during many hours at a time is light. Under 
these conditions the most economical running is obtained. 

The two largest types of engines show latest design for large 
engine construction, being fitted with their own self starters, 
the method of starting being to set the engine at the point 

of ignition and pump a charge into 
the cylinder with a hand pump. Af- 











ter the cylinder is charged it is 
cut off by a hand lever, and a some- 
what greater pressure is pumped in- 
to a vessel which is part of the start- 
er. When sufficient pressure is 
pumped, the hand lever is opened, 
allowing tne greater pressure in the 
vessel to come in contact with the 
engine piston, which slowly turns the 
engine over when the igniter snaps 
and a charge is ignited. This gives 
the flywheel sufficient momentum 
when the next charge is drawn in 
by the engine in the regular way. 
The method of starting insures 
against failure to start, as it is not 
dependent upon an air supply stored 
by the engine when running, and 
antoyances caused when air is ex- 








16-INCH MOTOR DRIVEN LATHE.—LODGE & SHIPLEY MACHINE TOOL COMPANY. 


ern 2% h. p. variable speed motor gives a wide range of speed. 
As regularly made, the controller is operated from the car- 
riage, and not as shown. If desired, the lathe can be furnished 
with a pulley suitably supported in place of the motor, so that 
it can be operated directly from the line shaft with six changes 
of spindle speed. 





DRAINAGE ENGINEER.—The United States Civil Service Com- 
mission will hold an examination November 22-23, 1904, for an 
engineer in connection with the irrigation and drainage in- 
vestigations in the Office of Experiment Stations, Department 
of Agriculture, the salary being from, $1,500 to $2,000 per an- 
num, according to qualifications. Applicants should apply to 
the United States Civil Service Commission, Washington, 
D. C., for application form No. 1,312 and other particulars. 


hausted. 

All these engines are fitted with 
patent electric igniters, having both 
movable and stationary electrodes, mounted in a_ phos- 
phor bronze flange, said to be infringed upon by every 
maker of internal combustion engines using electric igniters. 

They also show one of the portable gasoline type of engines 
used for farming purposes, also a hoisting engine which is 
very compact and has many points of advantage. The marine 
type, vertical two-cylinder engine is of the same construction 
as many of this and larger sizes which they have built for sub- 
marine boats. Two types of pumping engines are shown, with 
vertical and horizontal pumps, direct geared to the engine. 
making a very compact design. There is also a 10-h.p. engine 
belted direct to a generator. The space is very brilliant!) 
lighted by arc and incandescent lamps, which are being op- 
erated by engines in the exhibit. 

The company also exhibit a number of awards, gold an‘ 
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silver medals, which they have received. Their engines have 
been exhibited at all the prominent expositions, and they 
claim the distinction of having over one hundred gold and 
silver medals, and numerous awards and diplomas, leading 
in the number of awards made over any other piece of ma- 
chinery that was ever exhibited. 








HIGH SPEED TOOL TESTS AT THE EXPOSITION. 





On October 12 a meeting at which 14 of the high-grade 
steel makers of the world were represented either in person 
or by proxy, was held in the Palace of Machinery, with Mr. 
E. S. Kiger as chairman, and rules and regulations governing 
a steel test to take place on September 10 at Block 9, Ma- 
chinery Hall, were adopted. On September 10 only three of 
the makers, including Edgar Allen & Company, Ltd., Hugo 
Reisinger, maker of the Victoria steel, and the McInnes Steel 
Company, were prepared to participate in the test. Three 
other makes were tested under protest. The jury of awards 
has not yet made known its decision. 

The rules adopted to govern the test were as follows: Size 
of tools to be 1% ins. x 2% ins. by 1 in., to fit Armstrong tool 
holders. A certain form of William Sellers Company tool to 
be selected as the tool to be used by each contestant, and all 
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it is not convenient for Mr. Search to serve, Mr. J. B. Barnes, 
of the Wabash Railroad, to be selected in his stead. That a 
committee of three, if in the city, should constitute a quorum, 
and the committee shail meet on August 20 at 2 p. m. to close 
all entries in the test and such other business as may come 
before it. ‘ 

The tests were made on a Putnam lathe driven by a Northern 
variable speed motor. 





RELATION OF WINDOW-AREA TO FLOOR SPACE. 





A somewhat informal, though careful, effort has been made 
at Cornell University to determine a general statement of the 
relative proportion between window-openings and their posi- 
tion, and the floor-area and the depth of the rooms to be lighted. 
The data, says Keith’s Magazine, were intended to apply to 
the problem of securing an adequate supply of natural light in 
the lecture-rooms on all ordinary days between 8 a. m. and 5 
p. m., under the climatic conditions which prevail in Ithaca, 
N. Y. 

Information was secured which was based on actual experi- 
ence in six buildings on the Cornell Campus, and referred to 
rooms lighted from one side only. From the statements sub-. 
mitted by the professors in charge of the work in the several 











OTTO GAS ENGINE EXHIBIT AT ST. LOUIS EXPOSITION. 


tools to be ground on a William Sellers Company grinder. 
Each contestant to have his tools forged on the Exposition 
grounds. The number of tools be limited to two forged tools 
and two for Armstrong tool holders. The cut to be % in. deep 
or a 1% ins. reduction, 3-16 in. feed, at a cutting speed of 100 
ft. per minute, to be run as long as the tool will stand up and 
retain the proper cutting edge, which shall be determined by 
the judges. For the second tool used, the speeds and feeds 
to be determined by a majority of the judges. 

The falling down of tools to be determined when it loses size 
of cut. If a tool breaks between the cutting point and the tool 
post it shall determine the life of that particular tool, and if 
the second tool breaks between the aforesaid points, it shall 
terminate the test of that particular brand of steel: The vari- 
ous brands of steel offered for test shall be the same as offered 
on the market regularly for sale. Tools, when forged, tem- 
pered and ground, must be turned over to the committee. No 
preliminary test to be permitted before the official test. A 
committee of five was appointed, with Mr. Edwin R. Kent as 
chairman, to take charge of tools before and after tests, _ex- 
amine steel and see to the forging and grinding and other pre- 
liminary matters. . But one brand of steel to be entered in the 
contest by any one representative. Tool No. T 363 adopted as 
the shape of tool to be used. The names of different contest- 
ants to be placed in an envelope, and the first one drawn shall 
decide the first steel to be tested, etc. Every contestant to be 
furnished with a complete record of each steel tested, said 
records and reports to be signed by each of the judges. Mr. 
C. Edwin Search, of Milwaukee, Wis., to be extended an in- 
vitation to serve as judge in behalf of the steel men In case 


buildings the following data have been compiled regarding 
sixteen rooms adequately lighted, and nine rooms in which the 
light is “nearly sufficient.” 


TOTAL AREA, 


NUMBER OF ROOMS. FLOooR, WINDOWS. 
FEET. FEET. RATIO. 
CE Bk Seitin ce cad sc bwees copeadudntae 10,466 2,000 1,000 :191 
pk APR a er rrr ae ries rt 5,392 799 1,000 :14¢ 
AVERAGE DEPTH OF Room. AVERAGE HEIGHT WINDOW TOPS. RATIO. 
22 ft. 1 in. 11 ft. 9 in, 1,000 : 538 
20 ft. 6 in. 10 ft. 2 in. 1,000 :495 


All these rooms are alike in having unobstructed light; no 
building stands before the windows. 

A peculiar relation which should be observed is that the 
well-lighted rooms have an average of 654 sq, ft. of floor-area 
and 22 ft. 1 in. deep, while those whose light ts “nearly suffi- 
cient” are smaller and shallower, being 599 sq. ft. area and 20 
ft. 6 ins. deep. 

One explanation of this unexpected result is found in the 
figures relative to the positions of the windows. In the well- 
lighted rooms the window-tops average 11 ft. 9 ins. above the 
floor and 1 ft. 6 ins. below the ceiling; in the other rooms they 
are 1 ft. 7 ins. nearer the floor and 11 ins. farther from the 
ceilings. 

The conclusions to which this local experience leads are 
these: 

(1) There should be at least 150 ft. of window-space in each 
1,000 sq. ft. of floor space in rooms which, in use and location, 
are similar to those here described and are lighted only from 
one side. 

Therefore an office 15x25 shou!d have at least 56 sq. ft. of 











rset? rte ner mason rsa einer aeresneses ase SST TTS 























448 AMERICAN ENGINEER AND RAILROAD JOURNAL. 


window-space and a class-room 30x40 should have at least 180 
sq. ft. of unobstructed lighting surface. 

(2) The proportion between the height of the window-tops 
and the depth of the room lighted should be at least 500 to 
1,000, or, in other Words, the distance from the floor to the 
window-tops should be one-half the depth of the room to be 
lighted. 

These figures support the old principle that “top-light” is the 
best; the nearer the window-tops come to the ceiling the more 
efficient will be the lighting to be secured from a given sur- 
face. Care should be taken that overhanging lintels be not 
allowed to obstruct the light. 





T-BOLT HEADS FOR RAPID CHUCKING. 








While the high-speed tool steels have done much to reduce 
the time of turning out work on machine tools, in many cases 
as great or greater savings can be made by increasing the 
facilities for chucking or clamping down work. In railroad 
shops, where the work is general in character and different 
classes of work are often handled in the same machine dur- 
ing the course of the day, considerable time is lost in clean- 











APPLICATION OF LANG’S T-BOLT - 
HEAD. 


ing out T slots, and hunting blocks, clamps, bolts, etc. The 
T belt head here described was developed in a large shop, 
where difficulty was experienced due to breakage of T bolts, 
the necessity for carrying a number of different lengths in 
order to meet the various conditions, and where time was 
often lost due to the necessity of having new bolts of a spe- 
cial length forged. The T bolt heads shown are drop forged 
from high carbon steel and case hardened, and are practically 
indestructible. A number of studs of different lengths can 
be made to fit them at a small expense, and in case of break- 
age can easily be renewed. The underside of the heads are 
turned, to present a smooth surface to the slots, to prevent 
wearing or breaking them out. The shape of the head is 
such that it is unnecessary to clean out the entire slot in 
order to use them, and they can be placed after the work is 
set on the machine. The larger half-tone shows one of 
Lang’s T bolt heads on a 72-in. planer. The bolt had to be 
of exact length, so as not to interfere with the cutting tool, 
and the stud was threaded while the work was being leveled, 
and enough time saved over the time required to make an 
ordinary T bolt to more than pay for the T bolt head. In 
many cases work can be clamped through cored holes or 
slots where it is impossible to get an ordinary T bolt. The 
heads are made to fit all standard slots, from a No. 0 mill- 
ing machine to a 20-ft. boring mill, and are tapped from % 
to 114 ins. with either U. S. S. V, or Whitworth threads. They 
are made by the G. R. Lang Company of Cincinnati. 








LUBRICATING GREASES. 





In a paper on the “Analysis of Lubricating Greases,” read 
before the Pittsburg section of tne American Cnemical Society, 
Mr. P. H. Conradson stated that he generally submitted greases 
to the following tests and analysis which enabled him to form 
a good idea of the quaiity and composition. 

1. Consistency of the grease. Soft, medium or hard. 

2. Color. Dark or light, etc. 

8. Odor. Tarry, asphaltic or resinous, etc. Oftimes the 
odor of the grease gives quite an indication as to the nature of 
at least some of the materials that may be present, principaily 
tarry matter or rosin oils. 

4. Softening point. The temperature at which the grease 
begins to become soft, when carefully warmed and heated. 

5. Incipient melting point. The temperature at which the 
grease begins to partially melt, oftentimes with separation of 
the oily or fatty matter from the soap and mineral matter. 

6. Melting point. The temperature at which the grease is 
completely melted. 

7. Flashing point. The temperature at which intammable 
vapors are given off, indicated by applying a small flame. 

8. Burning point. The temperature at which the grease 
begins to burn, when flame is applied. 

9. Note. If the grease foams or swells and spatters duriag 
heating it indicates the presence of more or less water. 

Some greases when heated to make the above tests, foam 
and swell much, until the water is driven off, others remain 
quiet and melt uniformly, others again partly melt at a com- 
parative low temperature, with the separation of the soaps in 
solid lumps, or the settling out of the mineral matter to the 
bottom of the vessel. 


ANALYSIS OF SAMPLES OF GREASES. 


No. 1. No. 2. No. 3. 
Perr Dirty Yellow Dark Dirty Yellow 
cab a hihabwsicese ee ek OS awae we ele ele Rosin 
NOY 5. si st b.0 0-40 Very soft Hard Medium 
I TN oh oa es 6 ae his W600 00.8. .10 225 deg. F. 160 deg. F. 
Melting point.......... Flows at 85 deg. F415 deg. F. 250 deg. F. 
Flashing point........ 385 deg. F. 540 deg. F. 350 deg. F. 
Burning point......... Sewanee. | coe kk Wed ewesn 400 deg. F. 
EFC IEC ore Eee ee eee 


‘Lime, magnesia soaps..5.68 per cent. 


PP Ot re ee 13.12 per cent. 
Mineral or hydrocarbon .> 


Ma bah ds&scewwee oe 91.95 per cent. 32.32 per cent. 84.00 per cent. 
SEE ee ep ee err 2.37 per cent. 14.51 per cent. 2.00 per cent. 
meee. Gr oepareted O11. 238.0668 B. § reccevrevcese Trace lime 
ce ee ee ee Little graphite 23.0 deg. B. 


Behavior in heating.—Greases foam some. Nos. 2 and 3 
have a tendency to separate into oil and lumps of soap. 

The mineral oil in No. 2 is.a thick, heavy at ordinary tem- 
perature, nearly solid, dark colored oil. 

Mineral oils in Nos. 1 and 3, yellow colored. These two 
greases are compounded with rosin oils. 





The single-phase motor is the one thing presented at the pres- 
ent time as the solution of the general railway problem. It has 
all the advantages of the direct-current motor in the variable 
speeds; it has the advantage of the alternating-current system 
in the use of any voltage desired, and the variable voltage ap- 
plied to the motor, and thus adjustable speed, and it also has 
the advantage of control that can be obtained without sparking. 
—B. G. Lamme, International Electrical Congress. 


BOOKS AND PAMPHLETS. 


Reinforced Concrete. By A. W. Buel and C. F. Hill. The En- 
gineering News Publishing Company, 220 Broadway, New 
York. 484 pages. Price, $5.00. 


The above book is a timely production and will fill a very real 
need among American users of reinforced concrete, as it con- 
centrates in one volume many of the recent formule dealing with 
this much-used material, and describes’ in detail the different 
forms of construction now in vogue. The work is divided into 
three sections: Part I, from the pen of Mr. Buel, is entitled 
“Methods of Calculation,” and Parts II and III, by Mr. Hill, are 
styled respectively “Representative Structures” and “Methods of 
Construction.” In Part I considerable space is given to thie 
methods of development of several of the more familiar formule 
for concrete steel beams, and reports of numerous tests upon botli 
beams and columns are quoted. Methods of treatment of retain- 
ing walls, dams, tanks, conduits and chimneys are also given, and 
one long and very valuable chapter is devoted to arch bridges and 
their abutments. Part II consists of a careful description of 2 
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large number of examples of actual construction, both in this 
country and abroad, and covers nearly all the uses to which rein- 
forced concrete has so far been put. Part III is the shortest, but 
by no means the least valuable, for it gives much practical informa- 
tion concerning methods of handling the material, and of building 
forms, centres and the like. The text throughout the book is copi- 
ously illustrated, and the volume is worthy of a wide circulation 
not only among engineers and architects, but also concrete con- 
tractors. 





“CreMENT AGE.”—The September number of the Cement Age is 
notable in presenting articles from engineers of the New York 
Rapid Transit Commission on the use of concrete in the subway. 
Concrete offers a great advantage in permitting unskilled labor to 
be substituted for the skilled labor which would be required for 
brick laying. This had an important bearing upon the cost and 
celerity of the work on the subway in addition to the advantages of 
monolithic construction offered by concrete. 








STORAGE AIR BRAKE SysTeEM.—The system of storage air brakes 
used on the cars of the St. Louis Transit Company is described in 
a pamphlet issued jointly by the Westinghouse Traction Brake 
Company and the Ingersoll-Sergeant Drill Company. It describes 
and illustrates the compressors, the storage facilities, the brake 
and presents tests made in practice. 





VALVES.—Special catalogue No. 100 has just been issued by the 
Crane Company of Chicago describing their very complete line of 
pop safety valves, water relief valves and boiler trimmings. They 
have also sent out a small pamphlet illustrating their exhibits in 
the Machinery Hall and Transportation Building at the St. Louis 
Exposition. 





“A B C” EnciInes.—The American Blower Company of De- 
troit have just issued the following bulletins: 162 describing their 
“A B C” type F high-speed vertical engine; 163 describing their 
type B “A BC” vertical engine with “marine” type frame, and type 
C which is designed for direct connection to mechanical draft out- 
fits; 164 describing their type I “A B C” horizontal engine. 





TRACTIVE PowER CHART.——This chart, 15 by 20 ins. in size, 
is printed on tough paper and affords a convenient method of 
quickly finding the tractive power of a locomotive. Published by 
the Derry-Collard Company, 256 Broadway, New York. Price, 
50 cents. 





Wma. Setters & Company, INc.—A pamphlet just issued de- 
scribes their exhibits at the St. Louis Exposition, which include a 
96-in. planer with pneumatic clutches for reversing, universal 
tool grinding and shaping machines, improved drill grinding ma- 
chine, their well known improved and self acting injector for 
railroad and high-class stationary service, the 80,000-lb. traction 
dynamometer in the Pennsylvania Railroad exhibit, cranes, shaft- 
ing details, ete. : 





VARIABLE SPEED Morors.—Northern Electrical Manufacturing 
Company’s Bulletin 37 describes and illustrates application of 
their single voltage variable speed motors to a number of differ- 
ent machine tools. These motors do not require any wiring other 
than that required by constant speed motors. A Gould & Eber- 
hardt shaper exhibited at St. Louis is driven by one of them which 
has a speed variation of more than 5 to 1 and is operated from a 
two-wire single voltage circuit. A characteristic curve of this 
type of Northern motor shows that the horse-power is practically 
constant for all speeds. 





The Standard Steel Car Company of Pittsburg has just issued 
a new booklet containing complete descriptive matter, together with 
a number of handsome illustrations of their two new solid forged, 
steel equalizer bar trucks for electric railways, manufactured at 
their works, Butler, Pa. The book is 6 x 9 inches in size and 
finely printed on plate paper with cover stamped in gold. The 
illustrations show the new arrangement of joining the journal boxes 
rigidly to the equalizer bars, and the machine finishing of the 
journal boxes and bearings. This booklet will prove of great 
interest to all electric railway managers, and the company will 
send a copy immediately upon request to their general office, 1127 
Frick Building, Pittsburg, Pa. These trucks are now on exhibition 


at-the World’s Fair, St. Louis, Transportation Building, Aisle B, 
Post 45. 
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CuucK ror Frat Dritts.—Described in a pamphlet issued by 
the George R. Rich Manufacturing Company of Chicago. Device is 
specialy adapted to drill holes 4 ins. or less in length, and is 
guaranteed to run at a speed four times as fast as a twist drill. 





LatHuEes.—The R. K. Le Blond Machine Tool Company of Cin- 
cinnati have just issued a catalogue describing their lathes. The 
construction is considered in detail and a number of motor applica- 
tions are shown. 





MAINE Sports.—In mentioning in a general way the various 
portions of Maine’s territory, starting at Bemis as an egress, one 
can enter the famous Rangeley and Dead River regions—the Dead 
River separating them. Here both deer and moose are found, 
while foxes and game birds are particularly plentiful. Proceeding 
in the comfortable Pullman cars from Boston, one can go through 
to Greenville, from where departure may be made for the great 
surrounding section. Following from the northerly end of Moose- 
head the west branch of the Penobscot, the entire territory is in- 
fested with deer and moose. It becomes the herding ground for 
the moose in their wandering from Canada. Mount Katahdin, 
reached by water or land, is a delightful camping ground. The 
mountain is 5,000 ft. high, and in its thick forests moose seek 
refuge. From here, by canoe, it is possible to journey to the main 
line of the Bangor & Aroostook Railroad, the heralded territory. 
From the stations of this road alone, last year, over 3,786 deer 
and: 232 moose were shipped in the open season. Here one often 
encounters bears, wildcats, loupcerviers, and woodcock and part- 
ridge are found in abundance. Mount Katahdin is easily reached 
from here by means of Norcross and Stacyville. The newest 
station of Maine’s sporting grounds in that portion reached by the 
Washington County Railroad. It is a dense wilderness of vast 
size, and as yet never perietrated except by lumbermen and strag- 
gling sportsmen. In portions of New Hampshire and Vermont 
good sport may be secured, and some sportsmen prefer the wild 
tracts of New Brunswick and Nova Scotia. In order to get a 
detailed description of the hunting region, send a two-cent stamp 
to the General Passenger Department, Boston & Maine Railroad, 
Boston, for their illustrated booklet, “Fishing and Hunting.” Ac- 
companying will be mailed a booklet of the condensed Fish and 
Game Laws of all Northern New England and Canada. 





NOTES. 





Erte HEatiIne ComMpany.—This company has moved into its new 
offices at 225 Railway Exchange Building, Chicago, where cor- 
respondence should now be addressed instead of 34 West Monroe 
street. 





LOCOMOTIVE APPLIANCE COMPANY.—At a meeting of the board 
of directors held September 26 the following officers were elected: 
Mr. Ira C. Hubbell, president ; Messrs. W. C. Squire, Clarence N. 
Howard and J. J. McCarthy, vice-presidents; Mr. J. B. Allfree, con- 
sulting engineer; Mr. E. B. Lathrop, treasurer, and W. H. Eng- 
land, secretary. 





PAINT FOR STEEL WorK.—Dixon’s silica-graphite paint was used 
to preserve the structural steel work of the new St. Regis Hotel, 
the new boathouse of the United States Naval Academy at An- 
napolis, the new Wabash terminal station in Pittsburgh, the North- 
German Lloyd terminal and other recently completed structures 
of note in this country. 





CrROCKER-WHEELER COMPANY.—The Crocker-Wheeler standard 
railway type electric generators compound wound for 550 volts, 
used in the Intramural Railway power plant at the St. Louis Ex- 
position, and the engines which drive them are for sale, delivery 
to be made early in January. Six of the generators are driven by 
steam engines of different makes and one by a water wheel. Bul- 
letin 49, issued by the above company, describes and illustrates the 
engines and generators. 





NORTHERN ELEcTRICAL MANUFACTURING CoMPANY.—This com- 
pany recently shipped to the New York Edison Company a 60- 
kw. balancing set for its Waterside station and 34 two-wire vari- 
able speed field control motors, to be directly coupled to blowers 
for cooling the transformers at sub-stations. They also shipped 
9 small motors to be installed in sub-stations of the Brooklyn 
Rapid Transit Company. This make a total of 75 Northern 
motors, aggregating 1,500 h. p., now in use by these two com- 
panies. 
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LINDENTHAL SipE BEartnes.—These bearings were described in 
a paper read read recently by Mr. Gustav Lindenthal before the 
New York Railroad Club. They have been in successful service for 
several years. Mr. Charles F. Pierce has been appointed sales 
agent, with office at 45 Cedar street, New York City. 





WarRNER & SwasEy ComPpANy.—This company has an extensive 
and well arranged exhibit at the St. Louis Exposition which in- 
cludes their Nos. 1 and 2 hollow hexagon turret lathes arranged 
with belt and motor drive; Nos. 1, 2 and 5 turret screw machines, 
16-in. forming turret lathe, 16 and 24-in. universal turret lathes, 
2-spindle valve milling machine and horizontal boring machine, 





B. F. Sturtevant Company.—The increasing demand for me- 
chanical draft continues, not only in the United States, but in 
other countries. The power plant for the new shops of the Mex- 
ican Central Railway Company, at Aguascalientes, Mexico, con- 
tains a Sturtevant induced draft apparatus, consisting of two 
steel-plate fans, each driven by a Sturtevant vertical engine. 
Each fan is capable of maintaining a draft pressure in the flue 
connection of each boiler equal to % of an inch of water when 
handling all the gases of combustion burning 35,000 lbs. of coal 
per hour with a flue temperature of 600 degrees Fahr. The ring 
oiling fan bearings next to the fan are water-jacketed to prevent 
overheating. A counterbalanced sliding damper permits either 
fan to be cut off from the flues or both may be operated at the 
same time. The engines are provided with regulating valves 
which automatically control the steam pressure. 





ALLIS-CHALMERS COMPANY AWArpDs.—From the department of 
publicity of this company the following, concerning the awards at 
the St. Louis Exposition, has been received: The 5,000 horsepower 
engine popularly known as the “Big Reliable,’ and the huge gen- 
erator built by this company’s electrical department—otherwise 
known as the Bullock Electric Manufacturing Company—each won 
a grand prize. In the Departmentof Mines and Metallurgy the 
Allis-Chalmers exhibit was also awarded a grand prize, the highest 
honor given by the international jurors. Among other features of 
this mining exhibit, and contributing to the success which won the 
highest award, are the famous style “K” Gates gyratory rock and 
ore breakers, the Overstrom concentrating table, the Allis-Chalmers 
style “A” and “B’”’ crushing rolls, the Gates ball and tube mills, 
and the heavy 6-foot Huntington mill, known as the “Anaconda” 
type, manufactured only by this company. ‘The Bullock Electric 
Manufacturing Company’s grand prize also covered all their alter- 
nators, synchronous motors, direct current generators and motors, 
and rotary convertors. In addition, the Bullock system of multiple- 
voltage control of motors won a gold medal. 





Wuat A Car CLEANER SHOULD Do.—A passenger car new from 
the builders or the paint shop is beautiful—but remains so only a 
few weeks when in service. The varnish is there under the dirt, 
and the light dirt only can be easily removed. After a year’s ser- 
vice the varnish is still good, in fact, it is preserved by the dirt. 
Then a “car cleaner” is applied, and if the cleaner is of cheap 
material it is necessary to use force and abrasives in order to re- 
move the dirt. This cleans the car, but it destroys the varnish, 
jeaving a dull, flat surface which will catch the dirt more quickly 
and hold it more effectively than before. For this reason cleaners 
have been given up by some roads in favor of water and brushes. A 
satisfactory car cleaner should remove the dirt quickly without 
scouring or demanding hard muscular labor. It should leave a 
polished surface after being well wiped with dry waste and should 
leave the varnish intact. The cleaner should renew the life, color 
and elasticity of the varnish, and should leave in the body of the 
varnish a certain amount of filler to prevent moisture from enter- 
ing. With such a cleaner the car should return to service in con- 
dition to carry no more dirt than when first turned out. Every 
application of such a cleaner must benefit the varnish by feeding 
and strengthening its body. Such a cleaner is believed to be avail- 
. able from the Beacon Paint & Varnish Preservative Company, 
1313 Vine street, Philadelphia. 





Mr. Clement F. Street has been appointed commercial engineer of 
the Westinghouse Electric & Manufacturing Company to handle 
work in connection with steam railroads. Mr. Street is well known 
among railroad men, and is well qualified to take charge of this 
important branch of the Westinghouse work. He has had a wide 
experience in the railroad field, gained through connection with 
many important interests, and his selection by the Westinghouse 
Electric & Manufacturing Company is a high compliment to ‘his 
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ability as an engineer. Mr. Street’s career began in the service 
of the Buckeye Engine Works, of Salem, Ohio, where he served’ six 
years—three years as an apprentice to the machine trade and 
three years in the drafting room. Leaving this company, he be- 
came connected with the Johnston Company, of Johnstown, Pa., 
where he spent two years as chief draftsman. The next two years 
were spent in the engineering department of the E. P. Allis Com- 
pany. He resigned this position to assume one of greater re- 
sponsibility with the Chicago, Milwaukee & St. Paul Railway. 
After four years of service with the latter company as chief 
draftsman in the motive power department, he entered the journal- 
istic field on the staff of the Railway Review, of Chicago. While 
connected with the Review he spent the years of 1894 and 1895 
traveling around the world as engineer of the Commission World’s 
Transportation of the Field Columbian Museum, of Chicago. Upon 
his return he made an exhaustive report to the commission upon 
the railroads of North Africa, Egypt, Ceylon, India, Burmah, Siam, 
Java, Australia and Japan. Upon retiring from this work he be- 
came managet of the railway department of the Dayton Malleable 
Iron Company, of Dayton, Ohio. His latest field of activity has 
been with the Wellman-Seaver-Morgan Company, of Cleveland, 
Ohio, in the capacity of manager of their railway department, 
which position he has just resigned. Mr. Street has not only de- 
yoted many years to careful study of the requirements of rail- 
roads, but has thoroughly familiarized himself with actual shop 
practice as well. He is a member of the American Society of 
Mechanical Engineers, the Western Railway Club and the Railway 
Master Mechanics’ Association. 





The heating and ventilating of large, high studded rooms in pas- 
senger terminal stations constitutes a problem in the solution of 
which practice as applied in buildings involving large auditoriums, 
may be advantageously considered. A recent example of up-to- 
date heating and ventilation equipment is that of the new First 
Church of Christ, Scientist, in New York City. This building is 
attracting wide attention among architeets and engineers because 
of the completeness of its equipment. It has two 100 h.p. boilers, 
each of which is sufficient, alone, to supply all the steam needed 
in the coldest weather, and a coal storage capacity of 200 tons 
is provided. Two 6 ft. Sturtevant fans, driven by 15 h.p. C. and 
C. motors, draw air from a point 100 ft. above the ground, and, 
after forcing it through steam coils in 5 sections, deliver it to a 
plenum chamber between the ceiling of the basement and the 
main floor. Fresh, warm air is delivered from here through ducts 
to registers at the end of each seat and in the side aisles. Hollow 
construction is also applied to the galleries and a uniform supply 
delivered through 200 registers. In addition to this system, direct 
radiators are placed immediately under the sills of all the win- 
dows; these are for the purpose of neutralizing the cold down 
draft which would otherwise come from the windows. Two large 
ornamental exhaust registers are placed in the ceiling of the audi- 
torium, through which a 6 ft. Blackman exhaust fan draws air 
for discharge above the roof. The space between the arched ceil- 
ing and the roof serves as an exhaust duct. With these facilities 
the entire volume of air is changed four times every hour. The 
upper floors are warmed and ventilated in the same way, but the 
primary coils for direct radiators are supplemented in some cases 
by superheaters at the bases of the flues which conduct the air 
to the remote parts of the building. All of the controlling dampers 
are operated by chains leading to the engine room. Direct radia- 
tion is used in vestibules, stair and passage ways. A Johnson 
thermostatic system controls the temperature. The engine room 
is provided with two Worthington steam pumps, a self-acting house 
pump, two Loomis-Manning filters, three pumps for the drainage 
sumps, an Otis hydraulic ash hoist, switchboard and a workshop 
with a lathe and facilities for machinery repairs. Three electric 
elevators were furnished by the Marine Engine & Machine Com- 
pany. Each 20-passenger elevator is driven by a 35 h.p. Crocker- 
Wheeler motor and a small 6 passenger elevator at the 96th 
street entrance is driven by a 25 h.p. motor of the same type, the 
elevator speed being 300 ft. per minute. A* Sturtevant fan, driven 


by a General Electric motor through a regulating rheostat, sup- 


plies air for the organ. All the electric power is taken from the 


Edison mains. 





WANTED.—Position by a technical school graduate 28 years old. 
Three years’ experience as draftsman on two railroads and a loco- 
motive company. Three years’ experience as machinist and engine 
house foreman. Address, “T,” care editor AMERICAN ENGINEER, 
140 Nassau street, New York. 





